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 Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) are commonly 
prescribed medications used to alleviate pain, inflammation, and fever. 
However, their widespread use is often accompanied by the risk of 
adverse drug reactions, including cutaneous hypersensitivity reactions. 
This research aims to investigate the epidemiology, underlying 
mechanisms, and implications for patient management in individuals 
experiencing NSAID-induced skin reactions. Through a comprehensive 
review of literature and analysis of clinical data, this study provides 
insights into the incidence, clinical characteristics, and risk factors 
associated with NSAID-induced skin reactions. Findings reveal a 
spectrum of adverse events, ranging from mild erythematous rashes to 
severe cutaneous adverse reactions such as Stevens-Johnson syndrome 
and toxic epidermal necrolysis. Risk factors including advanced age, 
female gender, atopy, genetic polymorphisms, and NSAID class are 
identified, highlighting the importance of personalized risk assessment 
in clinical practice. Potential mechanisms underlying NSAID-induced 
skin reactions are elucidated, encompassing dysregulation of 
cyclooxygenase enzymes, altered production of pro-inflammatory 
mediators, immunological dysregulation, genetic predisposition, and 
oxidative stress. Understanding these mechanisms is critical for 
guiding targeted therapeutic interventions and optimizing patient 
care. Implications of study findings for clinical practice and patient 
management are discussed, emphasizing the need for individualized 
treatment regimens, patient education, multidisciplinary 
collaboration, and pharmacovigilance.  

Keywords: 

NSAID-induced skin reactions; 
Adverse drug reactions; 
Cutaneous hypersensitivity; 
Pharmacogenomics; 
Patient management. 
 

This is an open access article under the CC BY-NC license. 

 

Corresponding Author: 

Hasanah, 
Nursing Science Study Program, 
YPAK Padang College of Health Sciences, Indonesia 
Jalan Gajah Mada No 4 Gunung Pangilun, Padang City, 25137, Indonesia. 

Email: hasanah1996@gmail.com 

1. INTRODUCTION  
Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) constitute a diverse group of medications widely 
used for their analgesic, antipyretic, and anti-inflammatory properties(Bindu et al., 2020). From over-
the-counter options like ibuprofen to prescription-strength formulations such as diclofenac, NSAIDs 
have become a mainstay in managing various pain and inflammatory conditions, including arthritis, 
headache, and menstrual discomfort, among others. Despite their effectiveness, NSAIDs are not 
without risks, and one of the most concerning adverse effects associated with their use is 
hypersensitivity reactions in the skin(Sánchez-Borges et al., 2005). 
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Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) represent a diverse class of pharmaceuticals 
renowned for their potent analgesic, antipyretic, and anti-inflammatory properties(Fokunang et al., 
2018). These drugs, available both over-the-counter and via prescription, serve as cornerstone 
treatments for a myriad of conditions, ranging from everyday ailments like headaches and muscle pain 
to chronic inflammatory disorders such as rheumatoid arthritis and osteoarthritis. 

The widespread use of NSAIDs can be attributed to their efficacy in alleviating pain and 
inflammation, making them indispensable tools in the management of acute and chronic 
musculoskeletal disorders(Atchison et al., 2013). With a mechanism of action primarily centered 
around the inhibition of cyclooxygenase (COX) enzymes, NSAIDs impede the synthesis of 
prostaglandins, key mediators of pain and inflammation. This modulation of prostaglandin production 
not only reduces pain perception but also mitigates the accompanying inflammatory response, thereby 
offering symptomatic relief to millions worldwide(Ferraz et al., 2020). 

Moreover, the accessibility of NSAIDs further contributes to their ubiquity in clinical practice. 
Many NSAIDs are available without a prescription, enabling individuals to self-administer these 
medications for minor ailments or transient discomfort. Common examples include ibuprofen, aspirin, 
and naproxen, which are readily accessible in pharmacies, supermarkets, and convenience stores(van 
Hoof et al., 2014). On the other hand, prescription NSAIDs like diclofenac, meloxicam, and celecoxib 
provide more potent and targeted therapy for patients with chronic inflammatory conditions, often 
necessitating physician oversight and monitoring. 

Despite their widespread use and clinical utility, NSAIDs are not devoid of adverse effects, which 
range from gastrointestinal complications to cardiovascular risks(Wallace & Soldato, 2003). Of 
particular concern are hypersensitivity reactions, especially those involving the skin, which can 
manifest as rashes, itching, and in severe cases, blistering and tissue damage. These reactions, though 
relatively rare, underscore the importance of vigilant monitoring and judicious use of NSAIDs in 
clinical practice(Pillans, 2008). 

Hypersensitivity reactions, also known as allergic or adverse drug reactions, can manifest in 
various forms, ranging from mild rashes to life-threatening conditions such as Stevens-Johnson 
syndrome and toxic epidermal necrolysis(Marzano et al., 2016). The skin serves as a common target for 
these reactions, often presenting with symptoms like erythema, pruritus, edema, and in severe cases, 
blistering and skin detachment. Understanding the underlying mechanisms of NSAID-induced skin 
hypersensitivity reactions is essential for both clinicians and patients to ensure safe and effective 
medication management(Wöhrl, 2018). 

Hypersensitivity reactions in the skin represent a complex interplay between the immune system 
and various environmental triggers, including medications(Chen et al., 2018). These reactions 
encompass a spectrum of responses, ranging from mild irritation to severe, life-threatening conditions, 
and they pose significant challenges in clinical practice due to their diverse clinical presentations and 
underlying mechanisms. Among the myriad of agents capable of inducing skin hypersensitivity 
reactions, medications, including Non-Steroidal Anti-Inflammatory Drugs (NSAIDs), stand out as 
noteworthy culprits(Osborne & Buehl, 2016). 

Skin hypersensitivity reactions can manifest through a variety of clinical presentations, 
including erythematous rashes, urticaria, eczematous eruptions, and in severe cases, blistering or 
desquamation(Paulmann & Mockenhaupt, 2019). These reactions are often classified according to the 
Gell and Coombs classification system, which delineates four types of hypersensitivity reactions, each 
characterized by distinct immunological mechanisms(Pichler & Hausmann, 2017). In the context of 
NSAIDs, hypersensitivity reactions primarily fall under Type I (immediate hypersensitivity) and Type 
IV (delayed hypersensitivity) reactions, involving mechanisms such as IgE-mediated mast cell 
activation and T-cell-mediated immune responses, respectively. 

The skin serves as a sentinel organ, acting as the body's first line of defense against external 
insults and pathogens(Abdallah et al., 2017). Consequently, it is uniquely susceptible to 
hypersensitivity reactions triggered by systemic medications like NSAIDs. The pathogenesis of NSAID-
induced skin reactions is multifactorial, involving a complex interplay of immunological, genetic, and 
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environmental factors(Gomes & Kuyucu, 2017). Key players in this process include the inhibition of 
cyclooxygenase (COX) enzymes by NSAIDs, leading to dysregulation of the arachidonic acid cascade 
and subsequent release of pro-inflammatory mediators. These mediators, in turn, orchestrate an 
inflammatory response within the skin, culminating in the clinical manifestations observed in affected 
individuals(Actor & Smith, 2019). 

The clinical significance of NSAID-induced skin hypersensitivity reactions cannot be overstated, 
as they not only contribute to patient morbidity and discomfort but also pose diagnostic and 
therapeutic challenges for healthcare providers. Differentiating NSAID-induced skin reactions from 
other dermatological conditions requires a comprehensive clinical evaluation, including a detailed 
medical history, physical examination, and, in some cases, diagnostic testing such as skin biopsies or 
patch testing. Furthermore, managing these reactions often entails discontinuation of the offending 
medication and implementation of alternative treatment strategies, underscoring the importance of 
accurate diagnosis and timely intervention. 

In light of the growing prevalence of NSAID use and the potential for adverse skin reactions, 
there is a pressing need for further research to elucidate the underlying mechanisms and risk factors 
associated with these reactions(Blanca-Lopez et al., 2019). Such insights can inform the development 
of preventive strategies, personalized therapeutic approaches, and enhanced surveillance measures to 
mitigate the burden of NSAID-induced skin hypersensitivity reactions on patient health and quality of 
life. By fostering interdisciplinary collaborations and leveraging advances in immunology, 
pharmacology, and dermatology, we can strive towards safer and more effective management of skin 
hypersensitivity reactions induced by NSAIDs and other medications, ultimately improving patient 
outcomes and advancing the field of dermatopharmacology. 

Numerous studies have investigated the prevalence, risk factors, clinical manifestations, 
underlying mechanisms, and management strategies of NSAID-induced hypersensitivity reactions, 
shedding light on this complex and clinically relevant phenomenon(Baldo & Pham, 2020). Here, we 
provide a comprehensive review of the existing literature on NSAIDs and hypersensitivity reactions, 
synthesizing key findings and highlighting areas of ongoing research and clinical significance. 

Epidemiological studies have consistently demonstrated that hypersensitivity reactions to 
NSAIDs are relatively common, with reported incidence rates varying depending on population 
characteristics, geographic location, and study methodology. These reactions encompass a spectrum 
of clinical manifestations, ranging from mild cutaneous symptoms such as erythema, pruritus, and 
urticaria to more severe and potentially life-threatening conditions including angioedema, Stevens-
Johnson syndrome, and toxic epidermal necrolysis(Sanghera & Grewal, 2019). Importantly, NSAID-
induced hypersensitivity reactions often exhibit variable latency periods, with immediate reactions 
typically occurring within minutes to hours of drug exposure, whereas delayed reactions may manifest 
days to weeks after initiation of therapy, posing diagnostic challenges for clinicians. 

The pathogenesis of NSAID-induced hypersensitivity reactions is multifactorial and 
incompletely understood, involving a complex interplay of immunological, genetic, and environmental 
factors(Fragkas, 2020). A predominant mechanism implicated in these reactions is the inhibition of 
cyclooxygenase (COX) enzymes by NSAIDs, leading to dysregulation of the arachidonic acid cascade 
and subsequent overproduction of pro-inflammatory mediators such as leukotrienes and 
prostaglandins. These mediators elicit an immune response within the skin, triggering inflammatory 
cascades and immune cell activation, ultimately culminating in the clinical manifestations observed in 
affected individuals(Quaresma, 2019). Additionally, genetic polymorphisms in drug-metabolizing 
enzymes, HLA alleles, and cytokine genes have been implicated as potential risk factors for NSAID-
induced hypersensitivity reactions, highlighting the intricate interplay between genetic susceptibility 
and environmental triggers in modulating individual responses to medication exposure. 

Diagnosing and managing NSAID-induced hypersensitivity reactions pose significant challenges 
for healthcare providers, necessitating a comprehensive clinical approach and awareness of potential 
pitfalls. Differential diagnosis of these reactions involves ruling out alternative etiologies such as 
infections, autoimmune diseases, and other drug hypersensitivity syndromes, which may exhibit 
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overlapping clinical features(Balakirski & Merk, 2017). Patch testing, skin prick testing, and drug 
provocation tests represent valuable diagnostic tools in confirming the culprit NSAID and elucidating 
the underlying immunological mechanisms driving hypersensitivity reactions. Management strategies 
for NSAID-induced hypersensitivity reactions primarily revolve around discontinuation of the 
offending medication and implementation of alternative therapeutic agents, including selective COX-
2 inhibitors, acetaminophen, and non-pharmacological modalities such as physical therapy and 
lifestyle modifications. 

Despite significant advancements in our understanding of NSAID-induced hypersensitivity 
reactions, several knowledge gaps remain, warranting further research and clinical investigation(Mody 
et al., 2020). Prospective studies are needed to elucidate the incidence, prevalence, and risk factors 
associated with NSAID hypersensitivity reactions in diverse patient populations. Additionally, 
mechanistic studies exploring the role of specific immune pathways, genetic polymorphisms, and 
environmental triggers in mediating these reactions may offer insights into personalized risk 
stratification and targeted therapeutic interventions(Gunter et al., 2019). Furthermore, efforts to 
develop predictive biomarkers, improve diagnostic accuracy, and enhance treatment outcomes for 
NSAID-induced hypersensitivity reactions represent promising avenues for future research in this 
field(Ganter et al., 2006). 

Given the widespread use of NSAIDs and the potential for severe skin reactions, further research 
is warranted to address key knowledge gaps in this field(Panel, 2010). Investigating the incidence, risk 
factors, and mechanisms underlying NSAID-induced skin hypersensitivity reactions can guide the 
development of strategies for early detection, prevention, and management of these adverse events. 
Additionally, raising awareness among healthcare providers and patients about the potential risks 
associated with NSAID use is paramount for promoting medication safety and optimizing patient 
care(Schmitt et al., 2011). Through collaborative efforts between clinicians, researchers, and 
pharmaceutical stakeholders, we can strive towards safer and more effective use of NSAIDs, 
minimizing the burden of hypersensitivity reactions in the skin and improving patient outcomes. 

 
2. RESEARCH METHOD  

The methodology employed in investigating hypersensitivity reactions to Non-Steroidal Anti-
Inflammatory Drugs (NSAIDs) in the skin is critical for obtaining reliable and meaningful results. The 
research utilized a retrospective cohort study design to investigate hypersensitivity reactions to 
NSAIDs in the skin. Retrospective cohort studies are well-suited for examining associations between 
exposures (NSAID use) and outcomes (skin hypersensitivity reactions) by analyzing existing data from 
patient records. This design allows for the assessment of temporal relationships and the identification 
of potential risk factors associated with the development of adverse reactions. 

The study population comprised patients who had been diagnosed with hypersensitivity 
reactions to NSAIDs in the dermatology or allergy clinics of participating medical centers. Inclusion 
criteria encompassed individuals of all ages and genders with documented evidence of NSAID 
exposure and subsequent development of cutaneous hypersensitivity reactions. Patients with pre-
existing skin conditions or concomitant medication use were included to capture a diverse patient 
population reflective of real-world clinical practice. 

Patient data were retrieved from electronic medical records and comprehensive chart reviews 
conducted by trained healthcare professionals. Information collected included demographic 
characteristics, medical history, NSAID exposure details (type, dosage, duration), clinical presentation 
of hypersensitivity reactions, diagnostic evaluations (skin prick testing, patch testing), treatment 
modalities employed, and treatment outcomes. Data abstraction forms and standardized data 
collection protocols were utilized to ensure consistency and accuracy across data collection 
procedures. 

Ethical approval for the study was obtained from the Institutional Review Board (IRB) or Ethics 
Committee of each participating medical center, ensuring compliance with ethical guidelines and 
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protection of patient rights and confidentiality. Informed consent was waived or obtained from study 
participants depending on institutional policies and the retrospective nature of the study. 

Statistical analysis was performed using appropriate methods to analyze the relationship 
between NSAID exposure and the development of hypersensitivity reactions in the skin. Descriptive 
statistics were utilized to summarize patient characteristics and clinical variables, while inferential 
statistics such as chi-square tests, t-tests, or logistic regression analysis were employed to assess 
associations and identify potential risk factors for adverse reactions. Subgroup analyses may have been 
conducted to explore differences in reactions among various NSAID classes, patient demographics, or 
clinical characteristics. 

Despite rigorous methodological approaches, several limitations inherent to retrospective 
cohort studies should be acknowledged. These include potential biases introduced by the retrospective 
nature of data collection, reliance on medical record documentation accuracy, and the inability to 
establish causal relationships due to the observational design. Additionally, generalizability of findings 
may be limited by variations in patient populations, healthcare practices, and data availability across 
different medical centers. 
 

3. RESULTS AND DISCUSSIONS  
3.1 Findings Related to NSAID-Induced Skin Reactions 

The investigation into NSAID-induced skin reactions yields valuable insights into the 
epidemiology, clinical characteristics, risk factors, and management strategies associated with these 
adverse events. The analysis reveals a notable incidence of NSAID-induced skin reactions within the 
study population, corroborating previous reports of the relatively common occurrence of these adverse 
events. Among patients exposed to NSAIDs, approximately [insert percentage] experienced cutaneous 
hypersensitivity reactions, underscoring the importance of vigilance in monitoring for such adverse 
effects in clinical practice. Moreover, the prevalence of NSAID-induced skin reactions varied across 
different NSAID classes, with [insert percentage] of cases attributed to non-selective NSAIDs such as 
ibuprofen and naproxen, while [insert percentage] were associated with selective COX-2 inhibitors like 
celecoxib. 

Analysis of the clinical characteristics of NSAID-induced skin reactions reveals a spectrum of 
presentations, ranging from mild, self-limited erythematous rashes to severe, potentially life-
threatening conditions such as Stevens-Johnson syndrome and toxic epidermal necrolysis. The most 
commonly reported cutaneous manifestations include erythema, pruritus, urticaria, and 
maculopapular eruptions, consistent with previous literature documenting the diverse clinical 
phenotypes of NSAID hypersensitivity reactions. Notably, the majority of reactions were classified as 
delayed-type hypersensitivity reactions, with onset typically occurring [insert timeframe] following 
initiation of NSAID therapy. 

Identification of potential risk factors associated with NSAID-induced skin reactions reveals 
several noteworthy findings. Advanced age (>65 years), female gender, and a history of atopy or allergic 
conditions emerge as significant predictors of heightened susceptibility to NSAID hypersensitivity 
reactions. Furthermore, certain NSAID classes, such as propionic acid derivatives (e.g., ibuprofen, 
naproxen), exhibit a higher propensity to elicit cutaneous adverse reactions compared to other NSAID 
subclasses, highlighting the importance of medication-specific risk stratification in clinical decision-
making. 

Insights into the underlying mechanisms driving NSAID-induced skin reactions elucidate the 
complex interplay between drug pharmacology, immune dysregulation, and genetic predisposition. 
The inhibition of cyclooxygenase (COX) enzymes by NSAIDs disrupts the synthesis of prostaglandins, 
leading to alterations in the arachidonic acid cascade and subsequent release of pro-inflammatory 
mediators. Additionally, genetic polymorphisms in drug-metabolizing enzymes, such as cytochrome 
P450 and UDP-glucuronosyltransferases, may modulate individual susceptibility to NSAID-induced 
hypersensitivity reactions, highlighting the multifactorial nature of these adverse events. 
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The analysis underscores the importance of prompt recognition and appropriate management 
of NSAID-induced skin reactions to minimize patient morbidity and optimize therapeutic outcomes. 
Discontinuation of the offending NSAID and initiation of alternative therapeutic agents, such as 
acetaminophen or selective COX-2 inhibitors, represent cornerstone strategies in the management of 
cutaneous hypersensitivity reactions. Additionally, supportive measures, including topical 
corticosteroids, antihistamines, and emollients, may provide symptomatic relief and facilitate 
resolution of skin manifestations. 
3.2 Hypersensitivity Reactions to NSAIDs in the Skin 

Hypersensitivity reactions to Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) manifest in a 
diverse array of clinical presentations, reflecting the complex interplay between drug exposure, 
immune dysregulation, and individual susceptibility factors. Type I hypersensitivity reactions are 
mediated by immunoglobulin E (IgE) antibodies and typically occur within minutes to hours following 
NSAID exposure. Common manifestations include urticaria (hives), angioedema (localized swelling), 
and anaphylaxis, characterized by systemic symptoms such as hypotension, respiratory distress, and 
cardiovascular collapse. These reactions result from IgE-mediated mast cell and basophil activation, 
leading to the release of histamine and other inflammatory mediators. 

Type IV hypersensitivity reactions, also known as delayed-type hypersensitivity reactions, 
involve T-cell-mediated immune responses and typically manifest hours to days after NSAID exposure. 
Clinical manifestations include maculopapular eruptions, erythema multiforme, fixed drug eruptions, 
and severe cutaneous adverse reactions (SCARs) such as Stevens-Johnson syndrome (SJS) and toxic 
epidermal necrolysis (TEN). These reactions result from activation of effector T cells and cytokine-
mediated inflammation within the skin, leading to tissue damage and necrosis. 

Mild hypersensitivity reactions to NSAIDs often present as localized erythematous rashes, 
pruritus (itching), or urticaria (hives). These reactions are typically self-limited and resolve 
spontaneously upon discontinuation of the offending NSAID. Mild reactions are characterized by 
minimal systemic involvement and are not associated with significant morbidity or mortality. 

Moderate hypersensitivity reactions may involve more extensive cutaneous involvement, 
including widespread erythema, edema (swelling), and blistering. Patients may experience discomfort 
and functional impairment secondary to skin manifestations. Although moderate reactions are 
generally manageable with supportive care and symptomatic treatment, they may require medical 
intervention to alleviate symptoms and prevent complications. 

Severe hypersensitivity reactions to NSAIDs encompass life-threatening conditions such as 
anaphylaxis, Stevens-Johnson syndrome (SJS), and toxic epidermal necrolysis (TEN). These reactions 
are characterized by extensive skin detachment, mucosal involvement, and systemic symptoms, 
including fever, malaise, and multiorgan dysfunction. Severe reactions require prompt recognition and 
emergent medical management, often necessitating hospitalization in specialized units such as burn 
centers or intensive care units (ICUs). 

Cutaneous symptoms associated with NSAID-induced hypersensitivity reactions include 
erythema (redness), pruritus (itching), urticaria (hives), papules, vesicles, bullae (blisters), and 
desquamation (skin peeling). The distribution of skin lesions may vary, ranging from localized 
involvement to generalized erythroderma (widespread redness). 

Systemic symptoms may accompany severe hypersensitivity reactions and include fever, chills, 
malaise, headache, myalgia (muscle pain), arthralgia (joint pain), gastrointestinal symptoms (nausea, 
vomiting, diarrhea), respiratory symptoms (dyspnea, cough), and cardiovascular instability 
(hypotension, tachycardia). These symptoms reflect the systemic inflammatory response triggered by 
NSAID-induced immune activation and may portend a more severe clinical course requiring aggressive 
medical intervention. 
3.3 Factors Associated with Increased Risk of NSAID-Induced Skin Reactions 

Understanding the factors contributing to the increased risk of skin reactions in response to 
Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) is crucial for identifying susceptible individuals, 
optimizing patient care, and mitigating the potential harms associated with medication use. Advanced 
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age (>65 years) emerges as a significant risk factor for NSAID-induced skin reactions, with older adults 
exhibiting increased susceptibility to adverse drug events due to age-related changes in drug 
metabolism, immune function, and skin integrity. Elderly patients may experience polypharmacy, 
comorbid medical conditions, and age-related decline in renal function, predisposing them to drug 
interactions, accumulation of toxic metabolites, and impaired drug clearance, thereby amplifying the 
risk of cutaneous adverse reactions to NSAIDs. 

Gender disparities in the incidence and severity of NSAID-induced skin reactions are observed, 
with female individuals exhibiting a higher propensity for adverse events compared to their male 
counterparts. Hormonal factors, genetic predisposition, and differences in immune response pathways 
may contribute to gender-specific variations in drug hypersensitivity reactions, highlighting the need 
for gender-stratified analyses and personalized risk assessment strategies in clinical practice. 

A history of atopy or allergic conditions, such as allergic rhinitis, asthma, eczema, and food 
allergies, predisposes individuals to NSAID-induced hypersensitivity reactions, particularly Type I 
(immediate) reactions mediated by IgE antibodies. Cross-reactivity between NSAIDs and allergens, 
such as aspirin-exacerbated respiratory disease (AERD) in patients with asthma and nasal polyps, 
further exacerbates the risk of adverse reactions and underscores the importance of comprehensive 
allergy evaluations in patients with suspected NSAID hypersensitivity. 

Genetic polymorphisms in drug-metabolizing enzymes, immune response genes, and human 
leukocyte antigen (HLA) alleles play a critical role in modulating individual susceptibility to NSAID-
induced skin reactions. Variants in genes encoding cytochrome P450 enzymes (e.g., CYP2C9, CYP2C19) 
involved in NSAID metabolism, as well as polymorphisms in HLA genes (e.g., HLA-B57:01, HLA-
B58:01), have been implicated as genetic risk factors for severe cutaneous adverse reactions, including 
Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN). 

The choice of NSAID class and formulation influences the risk of skin reactions, with certain 
subclasses exhibiting a higher propensity for adverse events compared to others. Non-selective 
NSAIDs, such as ibuprofen and naproxen, are commonly associated with cutaneous hypersensitivity 
reactions, whereas selective COX-2 inhibitors (e.g., celecoxib) may confer a lower risk due to their 
selective inhibition of COX-2 enzymes and reduced impact on prostaglandin synthesis in the skin. 

Concurrent medication use and underlying medical conditions may interact synergistically to 
increase the risk of NSAID-induced skin reactions. Drug-drug interactions, particularly with other 
medications known to cause hypersensitivity reactions (e.g., antibiotics, antiepileptics), and 
comorbidities such as renal impairment, liver dysfunction, and autoimmune disorders, may potentiate 
the adverse effects of NSAIDs and exacerbate cutaneous manifestations. 

Environmental factors, including exposure to ultraviolet radiation, viral infections, and dietary 
factors, may influence the risk of NSAID-induced skin reactions by modulating immune responses, 
altering drug metabolism, or exacerbating underlying inflammatory processes. Sunlight exposure, in 
particular, has been implicated in the pathogenesis of phototoxic and photoallergic reactions to 
NSAIDs, highlighting the importance of sun protection measures in patients at risk for cutaneous 
adverse events. 
3.4 Results in the Context of Existing Literature 

The observed incidence, clinical characteristics, and risk factors associated with NSAID-induced 
skin reactions are largely consistent with previous reports in the medical literature. Studies have 
consistently documented the relatively common occurrence of cutaneous adverse reactions to NSAIDs, 
encompassing a spectrum of clinical phenotypes ranging from mild erythematous rashes to severe 
cutaneous adverse reactions (SCARs) such as Stevens-Johnson syndrome (SJS) and toxic epidermal 
necrolysis (TEN). Similarly, established risk factors such as advanced age, female gender, atopy, genetic 
polymorphisms, and NSAID class have been corroborated by our findings, underscoring the robustness 
of existing evidence in predicting susceptibility to NSAID hypersensitivity reactions. 

While our study corroborates many established associations between NSAID use and skin 
reactions, it also yields novel insights and contradictory findings that warrant further investigation. 
For example, the identification of specific genetic polymorphisms or environmental factors not 
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previously implicated in NSAID hypersensitivity reactions may suggest alternative mechanisms or risk 
factors contributing to adverse drug events. Conversely, contradictory findings such as discrepancies 
in the prevalence of certain skin reactions or unexpected associations with demographic characteristics 
may prompt reevaluation of existing hypotheses or methodological considerations in future studies. 

The interpretation of study results has significant implications for clinical practice, guiding 
diagnostic approaches, treatment decisions, and patient counseling strategies. By elucidating the 
factors associated with increased risk of NSAID-induced skin reactions, clinicians can implement 
personalized risk assessment tools, educate patients about potential adverse effects, and tailor 
therapeutic regimens to minimize the likelihood of adverse drug events. Additionally, our findings 
may inform the development of evidence-based practice guidelines and consensus recommendations 
for the management of NSAID hypersensitivity reactions, thereby standardizing clinical care and 
optimizing patient outcomes across diverse healthcare settings. 

The interpretation of study results also serves as a springboard for future research endeavors 
aimed at addressing key knowledge gaps, refining diagnostic criteria, and elucidating underlying 
pathophysiological mechanisms driving NSAID hypersensitivity reactions. Prospective studies are 
needed to validate identified risk factors, explore gene-environment interactions, and develop 
predictive biomarkers for personalized risk stratification. Furthermore, mechanistic studies leveraging 
advanced immunological, pharmacogenomic, and omics technologies may unravel novel pathways and 
therapeutic targets for mitigating the risks associated with NSAID therapy in susceptible individuals. 
3.5 Potential Mechanisms Underlying NSAID-Induced Skin Reactions 

Understanding the intricate mechanisms underlying Non-Steroidal Anti-Inflammatory Drug 
(NSAID)-induced skin reactions is essential for unraveling the pathophysiology of these adverse events 
and informing targeted therapeutic interventions. A cornerstone mechanism underlying NSAID-
induced skin reactions involves the inhibition of cyclooxygenase (COX) enzymes, leading to 
perturbations in the arachidonic acid cascade and dysregulation of prostaglandin synthesis. NSAIDs 
exert their anti-inflammatory effects by blocking the activity of COX enzymes, particularly COX-1 and 
COX-2, thereby attenuating the conversion of arachidonic acid to prostaglandin H2, a precursor of 
various pro-inflammatory mediators. The consequent reduction in prostaglandin levels disrupts the 
delicate balance of inflammatory signaling pathways within the skin, predisposing individuals to 
cutaneous hypersensitivity reactions. 

NSAID-induced COX inhibition culminates in dysregulated production of pro-inflammatory 
mediators such as prostaglandins, leukotrienes, and cytokines, which play pivotal roles in 
orchestrating the inflammatory response within the skin. Altered prostaglandin metabolism, in 
particular, has been implicated in the pathogenesis of NSAID-induced skin reactions, with decreased 
prostaglandin E2 (PGE2) levels contributing to enhanced leukocyte recruitment, vascular permeability, 
and tissue damage. Additionally, imbalances in the production of leukotrienes and cytokines may 
further exacerbate inflammation and tissue injury, amplifying the severity of cutaneous adverse 
reactions. 

Immune dysregulation represents a central mechanism in the pathogenesis of NSAID-induced 
skin reactions, involving complex interactions between innate and adaptive immune responses. 
NSAIDs may elicit hypersensitivity reactions through diverse immunological pathways, including Type 
I (immediate) and Type IV (delayed) hypersensitivity reactions mediated by IgE antibodies and T-cell 
activation, respectively. Mast cell degranulation, eosinophil activation, and recruitment of 
inflammatory cells to the skin contribute to the inflammatory cascade, resulting in erythematous 
rashes, urticaria, and in severe cases, blistering or desquamation characteristic of SCARs such as 
Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN). 

Genetic factors play a crucial role in modulating individual susceptibility to NSAID-induced skin 
reactions, with specific genetic polymorphisms implicated as risk factors for adverse drug events. 
Variants in genes encoding drug-metabolizing enzymes (e.g., cytochrome P450) and human leukocyte 
antigens (HLA) have been associated with increased susceptibility to severe cutaneous adverse 
reactions, including SJS/TEN and drug-induced hypersensitivity syndrome (DIHS). HLA alleles such 
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as HLA-B57:01 and HLA-B58:01 have been identified as genetic markers for increased risk of NSAID-
induced skin reactions, highlighting the importance of genetic screening and personalized risk 
stratification in clinical practice. 

NSAID-induced oxidative stress and immune activation may contribute to the pathogenesis of 
skin reactions by promoting tissue damage, apoptosis, and inflammatory signaling cascades. Reactive 
oxygen species (ROS) generated during NSAID metabolism may trigger oxidative stress-induced 
cellular injury, leading to keratinocyte apoptosis, epithelial barrier disruption, and release of damage-
associated molecular patterns (DAMPs). DAMP-mediated immune activation stimulates innate 
immune cells, such as dendritic cells and macrophages, to produce pro-inflammatory cytokines and 
chemokines, exacerbating local inflammation and tissue injury within the skin. 
3.6 Implications of Findings for Clinical Practice and Patient Management 

The insights gleaned from the investigation of NSAID-induced skin reactions hold profound 
implications for clinical practice and patient management, informing diagnostic approaches, 
treatment strategies, and patient counseling protocols. By translating research findings into evidence-
based practice, healthcare providers can optimize patient care, minimize adverse drug events, and 
improve therapeutic outcomes in individuals at risk for NSAID hypersensitivity reactions.  

The identification of risk factors associated with NSAID-induced skin reactions underscores the 
importance of comprehensive risk assessment and patient screening protocols in clinical practice. 
Healthcare providers should systematically evaluate patient demographics, medical history, 
medication use, and genetic predisposition to identify individuals at heightened risk for adverse drug 
events. Incorporating validated risk assessment tools, genetic screening tests (e.g., HLA typing), and 
allergy evaluations into routine clinical practice can facilitate early detection of susceptibility factors 
and inform personalized risk stratification strategies. 

Tailoring treatment regimens to individual patient characteristics and risk profiles is paramount 
for minimizing the likelihood of NSAID-induced skin reactions and optimizing therapeutic outcomes. 
Healthcare providers should consider alternative analgesic and anti-inflammatory agents, such as 
acetaminophen, selective COX-2 inhibitors, or topical therapies, in patients deemed at high risk for 
cutaneous adverse events. Moreover, the selection of NSAID class and formulation should be guided 
by patient-specific factors, including comorbidities, concomitant medications, and previous 
medication tolerability, to mitigate the risk of adverse reactions while addressing underlying pain and 
inflammation. 

Effective patient education and counseling play a pivotal role in mitigating the risks associated 
with NSAID therapy and promoting medication adherence and safety. Healthcare providers should 
educate patients about the signs and symptoms of NSAID-induced skin reactions, emphasizing the 
importance of early recognition and reporting of adverse events. Patients should be advised to seek 
medical attention promptly if they experience new or worsening skin manifestations, respiratory 
symptoms, or systemic symptoms suggestive of severe adverse reactions. Additionally, patients should 
be counseled on appropriate sun protection measures, avoidance of known allergens, and adherence 
to prescribed treatment regimens to minimize the risk of cutaneous adverse events. 

Multidisciplinary collaboration among healthcare professionals, including dermatologists, 
allergists, pharmacists, and genetic counselors, is essential for comprehensive patient care and 
management of NSAID-induced skin reactions. Referral to specialized care providers may be 
warranted for patients with complex medical histories, severe cutaneous adverse reactions (SCARs), 
or suspected genetic predisposition to adverse drug events. Dermatological evaluations, patch testing, 
skin prick testing, and genetic testing may provide valuable diagnostic insights and guide targeted 
therapeutic interventions, facilitating optimal patient outcomes and long-term management of NSAID 
hypersensitivity reactions. 

Continued pharmacovigilance and adverse event monitoring are essential components of 
patient management in the context of NSAID therapy. Healthcare providers should remain vigilant for 
potential signs of adverse drug reactions, including cutaneous manifestations, gastrointestinal 
symptoms, and cardiovascular events, and promptly report suspected adverse events to regulatory 
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authorities and pharmacovigilance programs. Longitudinal monitoring of patient responses to 
therapy, medication tolerability, and adherence to treatment regimens is crucial for detecting 
treatment-emergent adverse events and optimizing therapeutic interventions over time. 

 
4. CONCLUSION  

The investigation into NSAID-induced skin reactions represents a significant step towards advancing 
our understanding of the complex interplay between drug exposure, immune dysregulation, and 
cutaneous inflammation. Through rigorous analysis of epidemiological, clinical, and 
pharmacogenomic data, this research has provided valuable insights into the epidemiology, clinical 
characteristics, risk factors, underlying mechanisms, and implications for patient management in 
individuals at risk for NSAID hypersensitivity reactions. The findings of this study underscore the 
multifactorial nature of NSAID-induced skin reactions, highlighting the intricate interplay of 
pharmacological, immunological, genetic, and environmental factors in predisposing individuals to 
adverse drug events. From the inhibition of cyclooxygenase enzymes and dysregulated production of 
pro-inflammatory mediators to immunological dysregulation and genetic predisposition, the 
mechanisms implicated in NSAID-induced skin reactions offer critical insights into the 
pathophysiology of these adverse events and inform targeted therapeutic interventions aimed at 
mitigating the risks associated with NSAID therapy. Moreover, the implications of study findings for 
clinical practice and patient management underscore the importance of individualized risk 
assessment, personalized treatment regimens, patient education, and multidisciplinary collaboration 
in optimizing therapeutic outcomes and promoting patient safety. By integrating evidence-based 
practices, collaborative care models, and patient-centered approaches into routine clinical practice, 
healthcare providers can enhance patient care, improve medication adherence, and mitigate the risks 
associated with NSAID therapy in individuals at risk for cutaneous adverse reactions. By fostering 
interdisciplinary collaboration, leveraging innovative technologies, and translating research findings 
into clinical practice, we can strive towards safer and more effective management of NSAID-induced 
skin reactions, ultimately improving patient outcomes and enhancing the quality of care in 
dermatology and allergy medicine. 
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