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Introduction

Non-steroidal anti-inflammatory drugs (NSAIDs) are widely used 
medications that help alleviate pain, reduce inflammation, and lower 
fever. They are commonly prescribed for various conditions, including 
arthritis, muscle pain, and other inflammatory disorders. NSAIDs 
work by inhibiting the cyclooxygenase (COX) enzymes, which play a 
crucial role in the synthesis of prostaglandin compounds that mediate 
inflammation and pain. While NSAIDs are effective in managing 
symptoms, they also come with a range of potential side effects and 
risks that must be carefully considered.[1]

The purpose of this review is to assess the benefits and risks associated 
with NSAIDs. On one hand, these medications provide significant relief 
from pain and inflammation, making them a first-line treatment option 
for many patients. Clinical studies have shown that NSAIDs, such as 
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ibuprofen and naproxen are more effective than acetaminophen in 
managing pain associated with conditions such as osteoarthritis. However, 
the use of NSAIDs is not without complications. They are associated 
with gastrointestinal (GI) side effects, including dyspepsia, ulcers, and 
bleeding, particularly with long-term use or in patients with pre-existing 
GI conditions. Moreover, recent findings have highlighted an increased 
risk of cardiovascular events, such as heart attacks and strokes, associated 
with certain NSAIDs, particularly those that are COX-2 selective.

Given these considerations, it is essential for healthcare providers 
to weigh the benefits of NSAID therapy against the potential risks, 
tailoring treatment plans to individual patient needs and risk factors. 
This review aims to provide a comprehensive overview of the 
therapeutic advantages of NSAIDs while also addressing the safety 
concerns that accompany their use, ultimately guiding informed 
decision-making in clinical practice.[2]

Mechanism of Action

The mechanism of action of NSAIDs involves both pharmacodynamics 
and pharmacokinetics, which are critical to understanding how these 
medications alleviate pain and inflammation.
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Pharmacodynamics

NSAIDs primarily exert their effects through the inhibition of COX 
enzymes, which are crucial in the biosynthesis of prostaglandins. 
There are two main isoforms of COX: COX-1 and COX-2. COX-1 is 
constitutively expressed in many tissues and is involved in maintaining 
normal physiological functions, such as protecting the gastric mucosa 
and regulating renal blood flow. In contrast, COX-2 is inducible and 
is primarily expressed at sites of inflammation.

By inhibiting these enzymes, NSAIDs decrease the production of 
prostaglandins, which are responsible for promoting inflammation, 
pain, and fever. This reduction in prostaglandin synthesis leads to the 
analgesic (pain-relieving), anti-inflammatory, and antipyretic (fever-
reducing) effects of NSAIDs. However, the inhibition of COX-1 can 
lead to GI side effects, such as ulcers and bleeding, highlighting the 
importance of the balance between therapeutic effects and adverse 
reactions.

Pharmacokinetics

The pharmacokinetics of NSAIDs encompass their absorption, 
distribution, metabolism, and excretion. NSAIDs are generally well 
absorbed from the GI tract, with most achieving rapid and complete 
absorption after oral administration. However, the bioavailability of 
some NSAIDs, such as aspirin, can be lower due to hydrolysis in the 
GI tract or during first-pass metabolism in the liver.[3]

Once absorbed, NSAIDs are highly bound to plasma proteins, 
particularly albumin, with binding rates often exceeding 90%. This 
high protein binding limits their distribution to body tissues, resulting 
in a low volume of distribution, typically ranging from 0.1 to 0.3 L/kg. 
The pharmacokinetics can be influenced by various factors, including 
age, disease state, and interactions with other medications.

NSAIDs are primarily metabolized in the liver through oxidation and 
conjugation to form inactive metabolites, which are then excreted in 
urine or bile. The elimination half-lives of NSAIDs can vary widely, 
from a few hours to over 70 h, depending on the specific drug and its 
formulation. For example, ibuprofen has a half-life of approximately 
2–4 h, while naproxen can range from 12 to 17 h. Renal excretion 
plays a minor role in the elimination of most NSAIDs, with the 
exception of a few, such as azapropazone, which may be excreted 
unchanged.[4]

Benefits of NSAIDS

NSAIDs are widely used medications known for their effectiveness 
in treating pain and inflammation. They are commonly prescribed for 
various conditions, including osteoarthritis, rheumatoid arthritis, and 
post-operative pain. Understanding the benefits of NSAIDs is essential 
for optimizing their use in clinical practice.

Pain relief

NSAIDs are highly effective in providing relief from various types 
of pain. They are commonly used to manage pain associated with 

osteoarthritis and rheumatoid arthritis, where they help reduce joint 
pain and stiffness. Clinical studies have demonstrated that NSAIDs can 
significantly improve pain levels and function in patients suffering from 
these chronic conditions. In addition, NSAIDs are often utilized for 
acute pain management, including post-operative pain and pain from 
injuries. For instance, medications such as ibuprofen and naproxen 
are frequently recommended for their analgesic properties, allowing 
patients to achieve better pain control and improved quality of life.[5]

Anti-inflammatory effects

Beyond pain relief, NSAIDs play a crucial role in reducing 
inflammation and swelling in chronic conditions. By inhibiting the 
COX enzymes responsible for prostaglandin synthesis, NSAIDs 
effectively decrease the inflammatory response in the body. This 
anti-inflammatory effect is particularly beneficial for patients with 
inflammatory disorders, as it can lead to reduced swelling, improved 
mobility, and overall better management of symptoms. The ability of 
NSAIDs to target inflammation makes them a valuable component 
of treatment regimens for conditions, such as arthritis and other 
musculoskeletal disorders.

Additional benefits

In addition to their primary roles in pain relief and inflammation 
reduction, NSAIDs may offer potential benefits beyond these effects. 
For example, low-dose aspirin, a type of NSAID, has been shown to 
provide cardiovascular protection by inhibiting platelet aggregation, 
thereby reducing the risk of heart attacks and strokes in high-risk 
patients. This protective effect is attributed to the drug’s ability to 
block the COX-1 enzyme, which plays a role in platelet function.

Moreover, ongoing research is exploring the potential neuroprotective 
effects of certain NSAIDs, suggesting that they may have roles in 
managing neuroinflammatory conditions. While more studies are 
needed to fully understand these additional benefits, the existing 
evidence highlights the versatility of NSAIDs in treating a range of 
health issues.[6]

Risks and Side Effects

NSAIDs are widely used for their analgesic and anti-inflammatory 
properties; however, their use is associated with several risks and side 
effects that can significantly impact patient health.

GI complications

One of the most significant risks associated with NSAID use is GI 
complications. These can include dyspepsia, gastritis, ulcers, and 
severe bleeding. NSAIDs inhibit the COX enzymes, particularly 
COX-1, which plays a protective role in maintaining the gastric 
mucosal barrier. The reduction in protective prostaglandins due to 
COX inhibition can lead to mucosal injury and increase the risk 
of gastric and duodenal ulcers. Studies indicate that up to 30% of 
regular NSAID users may develop endoscopic lesions, including 
ulcers and erosions, with serious complications occurring in 1–2% 
of users during treatment. These complications can manifest as overt 
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bleeding, which may present as melena or hematemesis, and can be 
life-threatening, especially in older adults or those with pre-existing 
conditions. The risk of developing these complications is heightened 
in patients taking high doses of NSAIDs, those with a history of ulcers, 
and individuals over the age of 60.

Cardiovascular risks[7]

NSAIDs are also associated with cardiovascular risks, including an 
increased likelihood of heart attack and stroke. The risk varies among 
different NSAIDs, with non-selective NSAIDs such as ibuprofen 
and diclofenac linked to a higher incidence of cardiovascular events. 
In contrast, naproxen is often considered to have a more neutral 
cardiovascular risk profile. The mechanism behind these risks is thought 
to involve the inhibition of COX-2, which plays a role in vascular 
function and platelet aggregation. Consequently, the use of NSAIDs, 
particularly in patients with existing cardiovascular conditions or risk 
factors, necessitates careful consideration and monitoring.

Renal and hepatic issues

NSAIDs can adversely affect kidney function, leading to conditions 
such as acute kidney injury, especially in patients with pre-existing 
renal impairment or those who are dehydrated. The inhibition of 
prostaglandins can reduce renal blood flow and glomerular filtration 
rate, resulting in potential renal complications. In addition, while less 
common, NSAIDs can also impact liver function, particularly in patients 
with existing liver disease or those taking other hepatotoxic medications. 
Regular monitoring of kidney and liver function is recommended for 
patients on long-term NSAID therapy to mitigate these risks.

Allergic reactions

Hypersensitivity reactions are another concern with NSAID use. 
Patients may experience allergic responses, ranging from mild skin 

rashes to severe anaphylactic reactions. These reactions can occur due 
to the body’s immune response to the drug or its metabolites. Patients 
with a history of asthma or allergic conditions may be at a higher 
risk of experiencing NSAID-induced hypersensitivity. It is essential 
for healthcare providers to evaluate patients’ allergy histories before 
prescribing NSAIDs and to monitor for any signs of allergic reactions 
during treatment.[8]

Conclusion

NSAIDs offer significant relief for pain and inflammation but come 
with risks, such as GI, cardiovascular, renal, and hepatic complications. 
A  balanced approach, incorporating personalized treatment and 
careful monitoring, is essential to maximize benefits and minimize 
risks, ensuring patient safety and effective outcomes.
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