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ABSTRACT

Objective: This paper aims to examine the effects of nonsteroidal anti-inflammatory drugs (NSAIDs) on patients
and promote the safe use of these medications. It includes a behavioural study of NSAIDs, focusing on outcomes
such as changes in pain scores, drug-drug interactions, and variations in serum creatinine levels. Special
attention is given to age-related differences in serum creatinine and the identification of high-risk groups that
are more susceptible to elevated creatinine levels. These findings can contribute to better prevention of NSAID-
induced nephrotoxicity.

Method: This is a prospective observational study conducted at a tertiary care hospital, with a total sample size
of 223 participants.

Result: A total of 223 patients were included in the study. Of these, 133 (59.64%) were male and 90 (40.35%)
were female. The commonly prescribed drugs in the study included diclofenac, aceclofenac, paracetamol,
etoricoxib, aspirin, and naproxen.

A total of 24 drug interactions were identified, most of which were classified as minor drug-drug interactions.
Pain scores were recorded using a numerical rating scale: 94 patients had a pain score of 0, 91 had a score of 1,
36 had a score of 2, and 2 patients had a score of 3.

Regarding renal function, 42 elderly patients (aged over 50 years) had serum creatinine levels greater than 1
mg/dL. In comparison, 15 patients aged between 15 and 50 years also had serum creatinine levels above 1
mg/dL.

Conclusion: The study aims to understand variations in drug effects based on different factors and conditions
included in the analysis. These insights will assist healthcare providers in enhancing individual risk assessment
and tailoring treatment plans accordingly.

Keywords: Safe use of NSAIDs, Risk factors, Drug interactions, Pain score observation, Polypharmacy, Serum
Creatinine.

INTRODUCTION:

NSAIDs are commonly prescribed to manage conditions like rheumatoid arthritis, fever, pain and
inflammation.™
Due to their wide range of therapeutic applications, NSAIDs are commonly used by patients. It is essential to
educate individuals about the appropriate use of these medications. Healthcare professionals must ensure that
each patient receives a dosage tailored to their specific condition and any coexisting medical issues a dose that
is effective yet low enough to minimize adverse effects. One notable risk associated with NSAID toxicity is
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nephrotoxicity. This occurs because NSAIDs reduce prostaglandin synthesis, which plays a crucial role in
maintaining renal blood flow through vasodilation of renal arterioles.?!

When multiple drugs are used simultaneously to treat one or more illnesses, drug-drug interactions may lead to
unwanted effects, harmful side effects, or reduced clinical efficacy in certain patients.lOne of the most frequent
causes of adverse drug reactions is drug-drug interactions. Our findings indicate that older patients commonly
experience these reactions due to polypharmacy.*

In practice, polypharmacy complicates medication management and increases the risk of clinically significant
drug interactions, which may lead to adverse drug reactions and either diminish or enhance therapeutic
outcomes. BWhen NSAIDs are taken alongside drugs administered more or less frequently, drug-drug
interactions (DDIs) have been observed. These interactions can be categorized using several classification
system

DDIs may result from pharmacokinetic mechanisms—such as changes in drug absorption, distribution,
metabolism, or excretion—or from pharmacodynamic mechanisms, where enhanced, diminished, or
antagonistic effects occur despite unchanged plasma drug levels. Additionally, some DDIs may arise from
mechanisms that are not yet fully understood.®

Pain scales are tools that help patients communicate the intensity of their pain. These diagrams are also used by
healthcare providers to assess and monitor a patient’s condition. A pain scale typically presents a visual or
numerical representation of pain levels, ranging from mild discomfort to extreme pain.["

Pain is one of the most common symptoms encountered in clinical practice. Due to the high prevalence of
polypharmacy among elderly patients, effective pain management can be particularly challenging. Drug
interactions and adverse reactions must be carefully considered to minimize health risks in this population. This
is especially important with the use of nonsteroidal anti-inflammatory drugs (NSAIDs), which carry a
significant risk of negative interactions and side effects.[®!

Age-related changes in serum creatinine levels should be carefully considered when evaluating renal function
after clinical interventions.®!

Serum creatinine levels are a key indicator of kidney function. Several factors, including age and gender,
significantly influence the normal reference range. In general, men should have serum creatinine levels between
0.6 and 1.2 mg/dL, while women typically fall within the range of 0.5 to 1.1 mg/dL. As individuals age, serum
creatinine levels may decrease due to a natural decline in muscle mass.!*%/As a result, NSAIDs are associated
with a range of adverse effects, which can vary in severity. In elderly patients, approximately 23.5% of
hospitalizations are due to adverse drug reactions (ADRs).[*!

Nonsteroidal anti-inflammatory drugs (NSAIDs) are a class of medications that share a common mechanism of
action despite differences in their pharmacological profiles and chemical structures. They reduce the synthesis
of inflammatory mediators such as prostaglandins by inhibiting the enzymes cyclooxygenase-1 (COX-1) and
cyclooxygenase-2 (COX-2). These enzymes also play key roles in maintaining physiological functions,
including gastrointestinal, renal, and cardiovascular health. Due to the increased risk of serious side effects,
particularly in older adults, NSAIDs should be used with caution in the elderly population 213

MATERIALS AND METHODS

This was a prospective observational study conducted over a period of six months at a tertiary care hospital.
Clinical data were collected from patients treated with NSAIDs, and the associated risk factors were analyzed.
The study focused on key criteria, including drug-drug interactions, pain scores, and age-related variations in
serum creatinine levels. All observations were analyzed and presented in statistical form.

Study design and duration:
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This was a prospective observational study conducted over a period of six months at a tertiary care hospital. A
total of 223 patients were included in the study sample.

Study criteria

Inclusion criteria: Inpatient department and patients treated with NSAIDs.

Exclusion criteria: Outpatient department, pregnant women, breast feeding women.

RESULTS

A total of 223 patients were included in this observational study. Of these, 133 (59.64%) were male and 90
(40.35%) were female. The most commonly prescribed NSAIDs among the study participants were diclofenac,
aceclofenac, paracetamol, etoricoxib, aspirin, and naproxen.

Chart Title

Figurel: Number of males and females prescribed with NSAIDs

Pain score observation

Pain scores were recorded for all 223 patients during treatment, following the administration of NSAIDs. Of
these, 94 patients reported a pain score of 0, 91 reported a score of 1, 36 reported a score of 2, and 2 patients
reported a score of 3.

Number of patients Pain score
94 0
91 1
36 2
2 3

Table 1: Pain score report
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Figure 2: Pain score graph

Nonsteroidal Anti-inflammatory Drug Interaction with other drugs.

According to the study, nonsteroidal anti-inflammatory drugs (NSAIDs) were prescribed alongside other
medications, resulting in minor drug-drug interactions in some cases. A total of 223 patients were included in
the drug interaction analysis. Of these, 24 patients were prescribed drug combinations that showed minor
interactions, while no interactions were observed in the remaining 199 patient.

DRUGS NO. OF INTERACTION
Paracetamol - Ondansetron 18
Aceclofenac - Enoxaparin
Aceclofenac - Tramadol
Diclofenac - Dexamethasone
Naproxen - Aspirin
Naproxen - Metformin

None 199

RPN

Table 2: Number of drug interactions

Variations in serum creatinine according to age

Variations in serum creatinine levels were analyzed based on patient age. A total of 223 patients were included
in the study. Of these, 112 patients were in the age group of 15 to 50 years, whilell11 patients were aged over
50 years.

Age group (15 to 50)

According to the study findings, serum creatinine levels varied with age, indicating age-related differences in
renal function among the participants.

In this study, serum creatinine levels were observed in patients aged 15 to 50 years. A total of 112 patients were
included in this age group. Among them, 15 patients had serum creatinine levels greater than 1 mg/dL, while
97 patients had levels between 0.6 and 1 mg/dL. These findings indicate that a smaller proportion of patients in
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this age group showed a slight increase in serum creatinine, while the majority were within the normal or low-
risk range.
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Figure 3: Representation of Variations in serum creatinine

Age group (> 50)

In this study, serum creatinine levels were also observed in patients aged over 50 years. A total of 111 patients
were included in this age group. Among them, 66 patients had serum creatinine levels in the range of 0.6 to 1
mg/dL, while 42 patients had levels greater than 1 mg/dL, indicating a higher risk of elevated serum creatinine.
These results suggest that elderly patients are at increased risk of impaired renal function.

>50 age

Number of patients
P NWD U
OO OO0 O0oOoOOo

>1 0.6-1

creat creat

Serum creatinine level

Figure 4: Representation of variations in serum creatinine

Discussion

Drug interactions can result in either diminished therapeutic effects or unintended adverse outcomes. As the
number of prescribed medications increases, so does the risk of these interactions. This risk is particularly
elevated in older adults due to the high prevalence of polypharmacy in this population. According to a meta-
analysis, up to 7% of hospitalizations are related to adverse drug events.*

The aim of this paper is to enhance healthcare practitioners’ awareness of potential drug interactions involving
nonsteroidal anti-inflammatory drugs (NSAIDSs). It seeks to provide healthcare providers with comprehensive
and up-to-date information on NSAID-related interactions to support effective treatment of various conditions
while minimizing patient risk.'>! The American Geriatrics Society advises against the concurrent use of
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ibuprofen and aspirin, referencing a 2006 warning from the U.S. Food and Drug Administration (FDA).
Evidence also suggests that this caution may extend to naproxen, but not to celecoxib. [*61117]

Age is a known risk factor for NSAID-related kidney complications. As the prevalence of self-reported chronic
pain increases with age, older adults are more frequently prescribed pain medications.*8!

Among individuals over the age of 65, up to 90% of all prescriptions include NSAIDs. This review highlights
both the widespread use of NSAIDs in older adults and the associated risks.[*°!

Most studies have found that the use of cyclooxygenase-2 (COX-2) selective NSAIDs significantly reduces the
incidence of gastrointestinal, cardiovascular, and renal adverse drug reactions compared to non-selective
NSAIDs.*!

Older age and pre-existing renal disease are significant risk factors. lbuprofen may slightly increase the risk of
acute renal failure in individuals who are already experiencing renal stress due to factors such as physical
activity in hot environments and dehydration.!?

As people age, the incidence of comorbidities and polypharmacy increases, along with the prevalence of chronic
musculoskeletal conditions such as osteoarthritis, which are commonly treated with NSAIDs.[??]

Older adults often have one or more chronic conditions that require analgesic treatment and are more susceptible
to gastrointestinal complications. Therefore, it is essential to closely monitor their use of over-the-counter
(OTC) NSAIDs.[?

Acetaminophen, aspirin, ibuprofen, and naproxen are the four over-the-counter oral analgesics currently
available in the United States.?*!

When used as directed, these over-the-counter analgesics provide a relatively safe, effective, and cost-efficient
treatment option for mild to moderate pain, fever, and inflammation. 2!

Limitation

While this study provides valuable insights, it has certain limitations. The analysis primarily identified minor
drug interactions, with no major drug interactions reported, which may limit the generalizability of the findings.
Additionally, the sample size varied across different risk factor analyses, potentially affecting the consistency
of subgroup comparisons. The study was limited to raising awareness of risk factors during treatment but did
not evaluate whether these findings led to changes in prescribed drugs or dosages.

Conclusion

This study highlights the importance of understanding risk factors associated with the use of nonsteroidal anti-
inflammatory drugs (NSAIDSs) during treatment. It emphasizes the need for increased awareness of potential
drug interactions, particularly in patients with comorbidities, where careful drug monitoring is essential. In
elderly patients, the study identifies an increased likelihood of elevated serum creatinine levels, underlining the
need for caution when prescribing NSAIDs. By analyzing variations in drug effects under different risk
conditions, the study provides valuable insights to support individualized risk assessment and more informed
treatment decision by healthcare providers.
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