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Abstract: Pain, an intricate facet of human physiology, results from a complex interplay of neuronal signals
and psychological reactions. This review explores the physiological underpinnings and subjective nuances of
pain, emphasizing its pivotal role in clinical practice and human health. Pain’s multifaceted nature, shaped by
personal experiences and cultural influences, poses challenges in understanding its expression. Within clinical
settings, pain serves as a crucial diagnostic tool, necessitating comprehensive management strategies to
address diverse patient needs. Amid escalating concerns over opioid misuse and associated risks, exploring
non-opioid alternatives has garnered significant attention. This review aims to elucidate the disparities
between opioid and non-opioid therapies, analyzing their respective mechanisms of action, efficacy, and
adverse effects. Specifically, opioids, while efficacious in pain relief, are accompanied by a spectrum of
adverse effects encompassing gastrointestinal, central nervous system, endocrine, urinary, cardiovascular,
immunological, and dermatological domains. In contrast, non-opioids, including NSAIDs and
acetaminophen, offer analgesic efficacy with differing side effect profiles. Through a comparative analysis,
this review underscores the imperative for personalized pain management strategies tailored to individual
patient needs.
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. INTRODUCTION

One of the fundamental phenomena of human physiology, pain is a complex and multifaceted part of our
sensory experience[1]. Pain is more than just a basic defensive mechanism; it is the result of a complex
interaction between complex psychological reactions and neuronal signals. In this high-brow scientific
discussion, we take a close look at pain, investigating its physiological foundations, subjective subtleties, and
the significant consequences it has for clinical practice and our understanding of human health in general.

In its most basic form, pain is the result of a sophisticated integration of emotional processing and sensory
input. Its subjective quality, which is shaped by personal experiences, cultural settings, and mental states,
makes it difficult for us to understand the complex dynamics that control its expression [2].

Within the therapeutic setting, pain is a fundamental diagnostic tool that helps medical professionals identify
underlying diseases and customise treatment plans. It is essential to comprehend the genesis of pain, how it
manifests itself in various groups, and design solutions that balance scientific accuracy with humane care in
order to fully comprehend the language of pain [3].
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A vast array of medical disorders, from acute accidents to chronic diseases, afflict millions of people globally
due to the burden of pain-related conditions. The medical profession has consistently looked for efficient ways
to treat pain in response to this widespread problem, highlighting the necessity of all-encompassing pain
management techniques [2].

Rising Concerns About Opioid Use

Even though opioids have long been a mainstay of pain therapy, there are serious concerns about their rising
use. Reassessing the function of opioids in pain management is a result of problems associated with opioids,
such as addiction, overdose, and dependence. Exploring substitute tactics is therefore necessary, with a focus
on non-opioid methods of pain management [4].

In the context of pain management, this review aims to clarify the differences between opioids and non-
opioids. The opium poppy plant yields opioids, which have long been a staple for treating moderate to severe
pain. Contrarily, non-opioids include a wide variety of drugs that do not include opioids and are becoming
more and more attractive substitutes as the issues surrounding the use of opioids become more pressing [5].

The effects of opioids and non-opioids on pain-related function, severity, and side effects will be critically
examined in this review. It is essential to comprehend how various drug classes affect an individual's
functional characteristics as well as their perception of pain to develop individualised and efficient pain
management plans. Furthermore, a thorough examination of the negative consequences connected to every
class is necessary for clinical practise decision-making that is well-informed.

Opioids

Mechanism of Action

The primary mechanism by which opioids modulate pain perception is via binding to certain receptors in the
central nervous system. Although they work well to relieve symptoms, their mode of action is linked to a
number of negative side effects, such as respiratory depression and constipation [6]

Adverse Effects
1. Gastrointestinal Effects: Opioid-induced constipation is a common and often undertreated side effect
that can significantly impact patient adherence and quality of life [7]
2. Central Nervous System Effects:
e Sedation and drowsiness: Opioids can cause significant sedation, leading to impaired cognitive
function and alertness.
e Dizziness and lightheadedness: Opioid use may result in feelings of dizziness and a sense of
unsteadiness [8]
. Endocrine System Effects:
e Hormonal imbalances: Opioids can interfere with the endocrine system, potentially leading to
disruptions in hormonal balance [9]
4. Urinary System Effects:
e Urinary retention: Opioids can affect the normal functioning of the urinary system, leading to difficulty
in voiding and urinary retention [10]
. Cardiovascular System Effects:
e Hypotension: Opioids can cause a drop in blood pressure, leading to symptoms such as dizziness and
fainting [11]
. Immunological Effects:
e Immune suppression: Prolonged opioid use may have immunosuppressive effects, potentially
increasing the risk of infections [11]
. Dermatological Effects:
e Pruritus (itching): Opioid use can cause itching, which may be bothersome and affect the skin [12]
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Non Opioids

Analgesic Efficacy

1. NSAIDs: These drugs, by inhibiting prostaglandin synthesis, offer analgesic and anti-inflammatory
effects. However, their use is limited by gastrointestinal and cardiovascular side effects.

2. Acetaminophen: Widely used for mild to moderate pain, acetaminophen'’s precise mechanism remains
incompletely understood, yet it is generally well-tolerated when used within recommended doses [13]

Fig 1 : Comparative Analysis of opioids and non opioids (Author Source)
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Pain-related disorders are widespread, impacting millions of people worldwide and involving a wide range of
medical situations. As such, the necessity of developing all-encompassing pain management plans has
emerged, realising the significant influence that pain has on people and communities [3]

Opioids in Pain Management

In many different medical specialisations, pain management is a vital component of patient care. Although
opioids have historically been the primary treatment for pain, they have negative side effects, can be abused,
and are a significant factor in the opioid epidemic.[14,15].

Table 1 : short term effectiveness Vs long term effectiveness

ASPECT SHORT-TERM EFFECTIVENESS LONG-TERM EFFECTIVENESS

Pain Relief Rapid and robust relief of acute Challenges with sustained efficacy
pain over time

Typical Usage Post operative pain, trauma related Chronic pain conditions, cancer
pain related pain

Onset Of Action Swift onset, providing immediate Potential development of tolerance

Duration Of Action
Tolerance Development
Physical Dependence
Optimal Use Scenario

Considerations

relief

Effective for the duration of acute
pain episodes

Limited concern in short term use

Unlikely in short term use
Acute pain management

Addressing immediate pain needs
during critical phases

over time
Risk of diminished efficacy with
prolonged use

Risk of tolerance , requiring
escalating dose
Risk  of dependence  with

prolonged use

Carefully monitored chronic pain
management

Ongoing assessment of benefits Vs
risks
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Clinical Challenges Minimal in short term scenarios Balancing analgesics effects with
potential risks
Individual Variation Consistent effectiveness in many Variability in response and
individuals susceptibility
Research Emphasis Well established; emphasis of Ongoing research on long term
acute pain management outcomes and factors

I1. Non-Opioids in Pain Management

Non-opioid analgesics are becoming more and more recognised as useful substitutes for treating acute pain in
many clinical contexts.[16,17]. Due to its effectiveness when combined with opioids or adjuvant medications,
multimodal therapy using non-opioid medicines has become essential in the management of cancer pain.[16].
This strategy seeks to minimise the need for opioids while still offering sufficient pain relief. Preclinical and
clinical research have demonstrated synergistic interactions between anti-inflammatory and anti-neuropathic
medicines and non-opioid analgesics like paracetamol. [18]. The viability of opioid-free anaesthesia (OFA)
as a substitute strategy for managing pain during surgery has been investigated. OFA concentrates on balanced
or multimodal analgesia with the use of regional anaesthetic methods and nonopioid adjuncts. There is
evidence that OFA is possible, however there are obstacles because of the necessity for regional anesthesia-
trained healthcare professionals and possible negative medication interactions with multimodal
analgesics.[19]. Evidence suggests that non-opioid analgesia is preferable to typical opioid-based regimens
for pain control in postoperative pain management following surgery, such as difficult spine surgeries or acute
pancreatitis treatment, with no discernible differences in consequences.[20,21]. In otolaryngologic
procedures, non-enteral modes of medicine administration have become more important since prolonged non-
postural hypotension (NPO) may make enteral administration difficult. Administering medication
intravenously or transdermally can efficiently offer suitable analgesia and decrease the need for opioids after
surgery.[22]. The effectiveness of non-opiate analgesics designed especially for patients having upper-
extremity and hand surgery who have a history of opioid use is also a topic of increasing attention. When
compared to individuals who are taking the same opioids they took before to surgery, strategies like switching
to alternative opioids after surgery have demonstrated potential in lowering drug requirements among these
patients. [23].

Non-Opioid Analgesics: Understanding Mechanisms of Action

Pain management is a complex aspect of healthcare that necessitates a multifaceted approach. While opioids
have long been a cornerstone in the treatment of pain, concerns about their adverse effects and the potential
for dependence have led to an increased focus on non-opioid analgesics. This article delves into the types of
non-opioid analgesics, specifically NSAIDs, acetaminophen, antidepressants, and anticonvulsants, exploring
their mechanisms of action with a particular emphasis on the inhibition of prostaglandin synthesis and the
modulation of neuropathic pain [23]

A. Types of Non-Opioid Analgesics

NSAIDs (Non-Steroidal Anti-Inflammatory Drugs):

NSAIDs constitute a diverse class of medications that includes aspirin, ibuprofen, and naproxen. They are
widely used for their anti-inflammatory, analgesic, and antipyretic properties. The primary mechanism of
action involves the inhibition of cyclooxygenase (COX) enzymes, particularly COX-2, leading to a reduction
in prostaglandin synthesis. Prostaglandins play a pivotal role in the inflammatory response, and their
inhibition results in decreased pain, inflammation, and fever [6]

Acetaminophen:

Acetaminophen, also known as paracetamol, is a widely used analgesic and antipyretic agent. Unlike NSAIDs,
its exact mechanism of action remains incompletely understood. It is believed to centrally inhibit COX,
particularly in the brain. However, its selectivity for COX is still under investigation. Acetaminophen is
known for its effectiveness in pain and fever reduction without the pronounced anti-inflammatory effects
associated with NSAIDs [18]
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B.Mechanisms of Action

Inhibition of Prostaglandin Synthesis:

NSAIDs, the stalwarts of anti-inflammatory pain relief, exert their effects by inhibiting the synthesis of
prostaglandins. Prostaglandins are lipid compounds derived from arachidonic acid and play a central role in
inflammation. Cyclooxygenase enzymes catalyze the conversion of arachidonic acid into prostaglandins.
NSAIDs, by blocking COX enzymes, interrupt this process and reduce the production of prostaglandins. As
a result, the inflammatory cascade is dampened, leading to decreased pain, swelling, and redness.

Despite their efficacy, NSAIDs come with their own set of risks, notably gastrointestinal complications such
as ulcers and bleeding. COX-1, inhibited by NSAIDs, is essential for maintaining the gastric mucosa's
integrity. Selective COX-2 inhibitors were developed to mitigate these gastrointestinal effects, but concerns
about cardiovascular risks led to a reevaluation of their use [24]

Neuropathic Pain Modulation:

Neuropathic pain, stemming from damage or dysfunction of the nervous system, poses a unique challenge in
pain management. Traditional analgesics often fall short in providing relief for neuropathic pain, prompting
the exploration of medications with different mechanisms of action. Antidepressants and anticonvulsants have
emerged as valuable options for addressing neuropathic pain.

Tricyclic antidepressants, such as amitriptyline and nortriptyline, modulate neurotransmitter levels in the
brain, including norepinephrine and serotonin. These alterations in neurotransmitter concentrations contribute
to their analgesic effects. Selective serotonin-norepinephrine reuptake inhibitors (SNRIs), such as duloxetine
and venlafaxine, similarly enhance the availability of these neurotransmitters, providing relief from
neuropathic pain.

Anticonvulsants like gabapentin and pregabalin act on calcium channels in the central nervous system. By
modulating the influx of calcium ions, these medications reduce excitatory neurotransmitter release. This
inhibition of abnormal neuronal firing is particularly beneficial in neuropathic pain conditions, where
heightened neural activity contributes to pain perception.

While these medications show promise in neuropathic pain management, individual responses vary. Close
monitoring for side effects, titration of doses, and considering comorbidities are crucial aspects of their use
[25]

I11. Comparative Analysis A. Pain-related function
A. Pain-Related Function

In the realm of pain management, the effectiveness of medications is intricately tied to their impact on pain-
related functions. Comparative analysis among different classes of non-opioid analgesics, namely NSAIDs,
acetaminophen, and antidepressants/anticonvulsants, illuminates the nuances in their ability to address pain
and its associated functional impairments.

NSAIDs (Non-Steroidal Anti-Inflammatory Drugs):

Pain Relief and Inflammation: NSAIDs excel in alleviating pain associated with inflammation. Their potent
anti-inflammatory effects result from the inhibition of prostaglandin synthesis. Conditions like rheumatoid
arthritis, osteoarthritis, and other inflammatory disorders often manifest with pain due to heightened
inflammatory responses. NSAIDs not only reduce pain perception but also mitigate the underlying
inflammatory processes, restoring a degree of normalcy to pain-related function.

Functional Improvement: By targeting the inflammatory cascade, NSAIDs contribute to improved joint
function and mobility in conditions where inflammation restricts movement. This is particularly evident in
arthritis, where pain-related function is closely tied to the inflammatory burden on joints.[24]

Acetaminophen:
Analgesic and Antipyretic Effects: Acetaminophen, while lacking significant anti-inflammatory properties, is

a potent analgesic and antipyretic agent. It efficiently reduces pain and fever without the gastrointestinal
complications often associated with NSAIDs. Its mechanism of action, involving central inhibition of COX,
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results in effective pain relief, making it suitable for various conditions, including mild to moderate pain
associated with headaches and fever.

Limited Anti-Inflammatory Impact: Acetaminophen's efficacy in improving pain-related function is
particularly notable in conditions where inflammation is not the primary driver of pain. However, its role is
limited in situations where a robust anti-inflammatory effect is crucial for functional improvement [24]

Antidepressants and Anticonvulsants:

Neuropathic Pain Management: Antidepressants and anticonvulsants play a pivotal role in managing
neuropathic pain, a condition characterized by abnormal neuronal firing. Their effectiveness in improving
pain-related function extends beyond merely reducing pain perception. By modulating neurotransmitter levels
(as in the case of antidepressants) or acting on calcium channels (as with anticonvulsants), these medications
address the underlying mechanisms of neuropathic pain.

Functional Restoration: The impact of antidepressants and anticonvulsants on pain-related function is
profound in conditions where nerve damage or dysfunction contributes to functional impairment. For
individuals with diabetic neuropathy, postherpetic neuralgia, or other neuropathic pain syndromes, these
medications not only alleviate pain but also enhance overall functional capacity.

B.Comparative Considerations:

Individualized Treatment: The choice between NSAIDs, acetaminophen, or antidepressants/anticonvulsants
often hinges on the specific nature of the pain and its impact on function. Conditions with a predominant
inflammatory component may benefit more from NSAIDs, while neuropathic pain conditions may necessitate
the use of antidepressants or anticonvulsants.

Risk-Benefit Profile: NSAIDs, with their potent anti-inflammatory effects, come with an increased risk of
gastrointestinal complications and cardiovascular events. Acetaminophen, though generally well-tolerated,
poses a risk of hepatotoxicity at high doses. Antidepressants and anticonvulsants may be associated with
central nervous system side effects. The choice must weigh the potential benefits against these risks,
considering the patient's overall health and comorbidities.

Comprehensive Approach: In certain cases, a combination of these non-opioid analgesics may be employed
to achieve a more comprehensive pain management strategy. For example, a patient with osteoarthritis may
benefit from the anti-inflammatory effects of NSAIDs along with the analgesic properties of acetaminophen
for a balanced approach.

Long-Term Implications on Pain Perception:

Opioids:

While opioids provide immediate relief, their extended use is associated with potential challenges. Prolonged
opioid use can lead to the development of tolerance, necessitating higher doses to achieve the same level of
pain relief over time. Additionally, opioid-induced hyperalgesia may emerge, characterized by an increased
sensitivity to pain. These long-term implications present complexities in the management of chronic pain,
demanding a careful balance between maintaining efficacy and mitigating potential adverse effects. It
becomes imperative for healthcare providers to monitor patients closely, adjusting treatment plans to address
evolving pain perceptions and potential tolerance issues.[5]

Non-Opioids:

In contrast, non-opioid analgesics offer a more sustainable long-term solution when used judiciously. Their
mechanisms of action typically do not induce tolerance or hyperalgesia to the same extent as opioids. This
characteristic contributes to a stable pain perception over time. The efficacy of non-opioids in managing
chronic pain, especially conditions with an inflammatory or neuropathic component, becomes crucial for
sustaining functional improvement. For individuals with conditions like rheumatoid arthritis or diabetic
neuropathy, where long-term pain management is paramount, non-opioid strategies may prove to be more
advantageous in maintaining a consistent and manageable pain experience [13]
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V1. Patient Profiles and Considerations

a. Acute Surgical Pain:

Opioids are often indicated for the management of acute surgical pain, providing effective relief during the
postoperative period. Conditions such as major surgeries or trauma may necessitate the use of opioids to
ensure adequate pain control in the immediate aftermath of the procedure [23]

b. Cancer-Related Pain:

Individuals with cancer frequently experience pain due to the disease itself, treatments, or associated
procedures. Opioids play a vital role in managing cancer-related pain, providing both short-term relief and
addressing chronic pain associated with advanced stages of the disease [16]

c. Severe Trauma or Injury:

Traumatic injuries, such as fractures or severe injuries from accidents, often result in intense pain. Opioids
may be necessary in the acute phase to manage this severe pain and facilitate the initial stages of recovery
[26]

d. End-of-Life Care (Palliative Care):

Patients in palliative care, particularly those with terminal illnesses, may benefit from opioid use to enhance
their quality of life by alleviating pain and improving overall comfort.

Considerations for Non-Opioid Approaches:

a. Chronic Non-Cancer Pain:

Conditions such as osteoarthritis, fiboromyalgia, and chronic low back pain often require long-term pain
management. Non-opioid approaches, including NSAIDs, acetaminophen, and certain antidepressants or
anticonvulsants, can be considered to address chronic pain without the potential risks associated with
prolonged opioid use.

b. Neuropathic Pain:

Neuropathic pain arising from conditions like diabetic neuropathy or postherpetic neuralgia may find effective
management through non-opioid medications, particularly certain anticonvulsants and antidepressants that
modulate neurotransmitter levels and dampen abnormal neuronal firing.

c. Mild to Moderate Pain:

Non-opioid analgesics, such as NSAIDs and acetaminophen, are often suitable for managing mild to moderate
pain, providing effective relief without the potential for opioid-related adverse effects.

d. Patients at Risk for Opioid-Related Complications:

Individuals with a history of substance abuse, psychiatric disorders, or certain medical conditions that may
increase susceptibility to opioid-related complications may be better served with non-opioid approaches.
These alternatives can mitigate the risk of dependence and addiction.

B. Patient-Specific Considerations:

a. Age and Comorbidities:

Elderly patients or those with significant comorbidities may be more susceptible to the adverse effects of
opioids. Non-opioid approaches should be carefully considered in these populations to minimize the risk of
complications.

b. Pregnancy and Lactation:

Pregnant or lactating individuals require special consideration due to the potential impact of medications on
the developing fetus or nursing infant. Non-opioid options that are deemed safe in these situations should be
prioritized.

c. Psychosocial Factors:

Patient-specific psychosocial factors, including mental health conditions, history of trauma, and social
support, can influence the choice of pain management strategies. Non-opioid approaches, especially those
with a favorable side effect profile, may be preferable in certain psychological or social contexts.

d. Treatment Response and Adverse Effects:

Continuous monitoring of treatment response and adverse effects is essential in tailoring pain management
strategies. Adjustments may be needed based on individual patient experiences and the development of side
effects [24]
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Future Directions in Pain Management

A. Emerging Therapies in Pain Management

1.

Neurostimulation Techniques: The field of pain management is seeing a rise in the use of advanced
neurostimulation technologies, such as spinal cord stimulation (SCS), dorsal root ganglion (DRG)
stimulation, and peripheral nerve stimulation. These methods treat a variety of chronic pain problems
by modulating brain activity through the administration of electrical impulses [27].

Immunotherapy for Pain: Investigating the relationship between immunology and pain, scientists
are looking at immunotherapeutic strategies. To lessen chronic pain brought on by illnesses including
autoimmune diseases and neuropathies, medications that target immune cells and inflammatory
mediators are being developed.

Genetic and Precision Medicine: Tailoring pain treatment tactics to an individual's genetic
composition is a promising area of emerging precision and genetic medicine. The identification of
genetic markers linked to pain sensitivity and pharmaceutical response could facilitate the
development of tailored treatment regimens that maximise effectiveness while reducing side
effects.[28]

Cannabinoids and Cannabis Derivatives: Research on cannabinoids and cannabis derivatives for
pain management is becoming more popular as cannabis becomes more widely accepted and allowed
for medical use. The main goals of research are to comprehend their modes of action and ascertain
their effectiveness in treating particular types of pain [3].

Psychotherapeutic Interventions: It's becoming more popular to incorporate psychotherapy methods
like mindfulness-based techniques and cognitive-behavioral therapy (CBT) into pain management
plans. By addressing the psychological and emotional components of pain, these therapies seek to
enhance general wellbeing.

B. Research Gaps and Areas for Further Investigation

1.

Individualized Treatment Approaches: Despite strides in personalized medicine, there is a need for
more comprehensive research into individualized treatment approaches for pain. Understanding the
factors influencing an individual's response to specific interventions and tailoring treatments
accordingly remains a complex challenge.

Long-Term Safety and Efficacy of Emerging Therapies: Many emerging therapies lack extensive
long-term safety and efficacy data. Rigorous, well-designed studies are essential to assess the sustained
benefits and potential risks associated with novel interventions over extended periods.

Combination Therapies and Multimodal Approaches: Investigating the synergistic effects of
combining different therapeutic modalities is an area of ongoing research. Understanding how various
interventions can complement each other in multimodal pain management approaches may enhance
overall efficacy and patient outcomes.

Pediatric Pain Management: Research in pediatric pain management is an area that requires further
attention. Developing evidence-based interventions tailored to the unique needs of pediatric
populations is essential for ensuring optimal pain relief while considering the potential long-term
impacts of interventions on developmental outcomes.

Exploration of Understudied Pain Conditions: Certain pain conditions, such as visceral pain and
central sensitization disorders, remain understudied compared to more well-known conditions like
neuropathic or inflammatory pain. Closing these knowledge gaps is crucial for developing targeted
interventions for diverse pain etiologies.

Ethical and Societal Implications: As new therapies and interventions emerge, there is a need for
ethical considerations regarding access, affordability, and societal implications. Ensuring equitable
distribution of emerging pain management strategies and addressing potential societal impacts are
critical components of future research.
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Conclusion

In conclusion, the examination of pain management strategies reveals a nuanced interplay between opioid and
non-opioid approaches. Opioids, characterized by potent analgesic properties, prove indispensable in acute
scenarios and cancer-related pain, providing swift and profound relief. On the other hand, non-opioid
analgesics, including NSAIDs, acetaminophen, and certain antidepressants/anticonvulsants, contribute
significantly to pain management across diverse conditions, addressing inflammatory and neuropathic pain
while fostering functional improvement. Long-term considerations highlight the challenges associated with
prolonged opioid use, such as tolerance and opioid-induced hyperalgesia, emphasizing the need for judicious
use and careful monitoring in chronic pain management. The adverse effects associated with opioids,
including gastrointestinal issues, respiratory depression, and the risk of dependence, necessitate a balanced
evaluation of potential risks and benefits in clinical decision-making. In contrast, non-opioids present a more
favorable risk-benefit profile, making them particularly advantageous in patients prone to opioid-related
complications.

In the realm of clinical practice, an individualized approach emerges as paramount, recognizing the
heterogeneity of pain conditions and patient profiles. Clinicians are encouraged to tailor treatment plans based
on the specific nature of pain, patient characteristics, and the nuanced considerations of both opioid and non-
opioid strategies. Furthermore, an emphasis on long-term goals prompts a careful consideration of sustained
pain relief with minimal risks, favoring non-opioid approaches wherever feasible. Regular monitoring of
treatment response and adverse effects is crucial for guiding adaptive strategies that align with the evolving
needs and responses of individual patients.

Looking forward, recommendations for future pain management strategies underscore the importance of
interdisciplinary collaboration, involving healthcare providers from various specialties to address the
multifaceted aspects of pain. Advancements in non-opioid medications, with innovative mechanisms of
action, are advocated to expand the repertoire of pain management options while minimizing adverse effects.
Patient education and empowerment are key components, fostering informed decision-making and active
patient participation in their pain management. Additionally, exploring alternative therapies, such as physical
therapy, acupuncture, and mindfulness-based interventions, can complement pharmacological approaches,
offering holistic and personalized solutions. In essence, the future of pain management lies in a continued
commitment to collaboration, innovation, and a patient-centric focus that prioritizes both efficacy and safety.
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