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Abstract
Non-steroidal anti-inflammatory drugs (NSAIDs) and corticosteroids are among the most commonly prescribed and 
self-administered medications worldwide, owing to their analgesic, antipyretic, and anti-inflammatory properties. 
Despite their broad therapeutic utility, both drug classes are frequently associated with cutaneous adverse reactions, 
ranging from mild, self-limiting eruptions to severe, potentially life-threatening dermatoses. Cutaneous involvement 
represents one of  the most common manifestations of  drug intolerance and often serves as an early indicator of  ad-
verse drug reactions. This narrative review summarizes the mechanisms, clinical patterns, and diagnostic approach-
es to cutaneous reactions induced by NSAIDs and corticosteroids. NSAID-related cutaneous reactions arise through 
both immunologic and non-immunologic mechanisms, most commonly related to cyclooxygenase inhibition and 
subsequent alterations in arachidonic acid metabolism. These reactions include frequent phenotypes such as urti-
caria and maculopapular eruptions, as well as less common but severe manifestations, including Stevens–Johnson 
syndrome and toxic epidermal necrolysis. Recent advances in the classification of  NSAID hypersensitivity have 
emphasized the distinction between pharmacological cross-reactivity and true immune-mediated hypersensitivity, 
as well as the recognition of  overlapping clinical phenotypes. Cutaneous adverse effects of  corticosteroids are pre-
dominantly driven by their pharmacologic impact on skin structure and immune function. Prolonged exposure, par-
ticularly to high-potency topical formulations, may result in skin atrophy, striae, telangiectasia, acneiform eruptions, 
and increased susceptibility to cutaneous infections. Although less common, immediate and delayed hypersensitivity 
reactions to corticosteroids—including allergic contact dermatitis—have been documented and may complicate 
diagnosis due to partial masking by their intrinsic anti-inflammatory effects. This review also addresses the potential 
exacerbation of  pre-existing dermatologic conditions, the importance of  chronological and morphological pattern 
analysis, and the principles of  structured drug-related rash assessment. Accurate recognition of  cutaneous drug 
reactions, combined with systematic diagnostic approaches, is essential to guide appropriate management, prevent 
severe outcomes, and optimize patient safety in clinical practice.
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Introduction
Non-steroidal anti-inflammatory drugs 

(NSAIDs) and corticosteroids are among the most 
frequently prescribed and self-administered med-
ications worldwide because of their analgesic, an-
tipyretic, and anti-inflammatory properties [1, 2]. 
They are extensively used in the management of 
acute and chronic inflammatory conditions, auto-
immune diseases, allergic disorders, and various 
pain syndromes [3]. Despite their well-established 
therapeutic efficacy, both classes of anti-inflam-
matory agents are associated with a broad spec-
trum of adverse effects, among which cutaneous 
reactions represent some of the most common 
and clinically significant manifestations [4].

Cutaneous adverse drug reactions range 
from mild, self-limiting manifestations—such as 
pruritus and maculopapular eruptions—to severe, 
potentially life-threatening conditions, includ-
ing Stevens–Johnson syndrome, toxic epidermal 
necrolysis, and drug reaction with eosinophilia and 
systemic symptoms (DRESS) [5]. These reactions 
may substantially impair quality of life, necessitate 
treatment discontinuation, and, in severe cases, 
result in significant morbidity or mortality [6]. The 
skin frequently serves as an early indicator of drug 
intolerance or hypersensitivity [7], making prompt 
recognition of dermatologic manifestations es-
sential in routine clinical practice.

NSAIDs are particularly well known for their 
association with hypersensitivity reactions me-
diated through both immunologic and non-im-
munologic mechanisms, often involving cycloox-
ygenase inhibition and subsequent alterations in 
arachidonic acid metabolism [8–11]. In contrast, 
corticosteroids may induce a wide range of cu-
taneous manifestations, including immediate 
hypersensitivity reactions such as urticaria and 
erythematous eruptions, as well as inflammato-
ry dermatoses, photosensitivity reactions, and 
acneiform eruptions [12, 13]. With prolonged use 
or exposure to high-potency formulations—espe-
cially topical agents—local trophic effects become 
prominent, leading to skin atrophy, striae, telan-
giectasia, premature skin aging, hypertrichosis, 
and perioral dermatitis [14]. These manifestations 
reflect both allergic-type responses and the di-
rect pharmacologic effects of corticosteroids on 
skin structure, collagen metabolism, and immune 
function [15].

A comprehensive understanding of the types, 
mechanisms, and clinical presentations of cu-
taneous reactions associated with NSAIDs and 
corticosteroids is essential for early diagnosis, 
appropriate management, and prevention of se-
vere outcomes. The first section of this review 
outlines the underlying pathophysiologic mecha-
nisms involving the development of these adverse 
reactions. This is followed by a detailed discussion 

of the cutaneous manifestations associated with 
NSAIDs and corticosteroids. Finally, the review 
addresses the assessment of drug imputability 
in cutaneous reactions, emphasizing its role in 
establishing causality and guiding clinical deci-
sion-making.

Mechanisms of action of nsaids and 
corticosteroids in cutaneous 
adverse reactions

NSAID-related cutaneous adverse reactions 
arise through both immunologic and non-im-
munologic mechanisms [16]. Immunologic reac-
tions are less common and most frequently re-
flect delayed type IV hypersensitivity responses 
occurring after prior sensitization, characterized 
by T-cell–mediated inflammation and onset typ-
ically several days after drug exposure [17]. These 
reactions are usually selective for a single NSAID 
and generally do not exhibit cross-reactivity with 
structurally unrelated agents [18]. Clinical mani-
festations include maculopapular eruptions, fixed 
drug eruptions, and severe cutaneous adverse 
reactions (SCARs), such as drug reaction with eo-
sinophilia and systemic symptoms (DRESS), Ste-
vens–Johnson syndrome, and toxic epidermal 
necrolysis [19].

In contrast, the majority of NSAID-associated 
cutaneous manifestations are pharmacologically 
mediated and result from cyclooxygenase inhi-
bition with subsequent disruption of prostaglan-
din homeostasis. This imbalance may promote 
leukotriene overproduction, mast cell activation, 
increased vascular permeability, and amplifica-
tion of inflammatory signaling pathways [20, 21]. 
Additional contributing factors include direct lo-
cal toxicity, irritant effects of formulation com-
ponents, photosensitivity reactions, and drug 
accumulation in cutaneous tissues. These mech-
anisms help explain the heterogeneity of clinical 
presentations observed following both topical and 
systemic exposure [22].

Cutaneous adverse effects of corticosteroids 
are predominantly driven by their pharmacolog-
ic impact on skin architecture and immune reg-
ulation [12]. By inhibiting fibroblast proliferation 
and suppressing collagen and extracellular ma-
trix synthesis, corticosteroids induce epidermal 
thinning and reduced dermal structural support. 
Clinically, this results in skin atrophy, striae, telan-
giectasia, purpura, and impaired wound healing, 
particularly with prolonged use or high-potency 
formulations [23]. Local immunosuppression fur-
ther increases susceptibility to cutaneous infec-
tions and contributes to acneiform eruptions [24]. 
Although uncommon, immunologic reactions to 
corticosteroids do occur and most often manifest 
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as allergic contact dermatitis mediated by delayed 
type IV hypersensitivity, directed against either 
the corticosteroid molecule itself or formulation 
excipients [15, 25]. Structural similarities among 
corticosteroid classes may lead to cross-reactiv-
ity, thereby complicating diagnosis and therapeu-
tic management.

Precipitation and exacerbation of 
dermatologic diseases 

In addition to inducing primary cutaneous 
adverse reactions, both NSAIDs and corticoster-
oids may exacerbate or unmask pre-existing der-
matologic diseases, a phenomenon that warrants 
separate consideration [26].

Beyond inducing de novo reactions, NSAIDs 
may worsen or precipitate flares of pre-existing 
dermatologic conditions, including chronic ur-
ticaria, dermatitis herpetiformis, chronic benign 
bullous epidermolysis, and psoriasis [27]. These 
effects are generally pharmacologic rather than 
immunologic and may occur even upon first ex-
posure. Altered arachidonic acid metabolism and 
amplification of pro-inflammatory pathways ap-
pear to play a central role [28]. Topical NSAIDs 
may further aggravate disease through local irri-
tant effects, particularly when applied to compro-
mised skin [29]. Such reactions are often dose-de-
pendent and may demonstrate cross-reactivity 
among different NSAIDs [30].

Corticosteroids may also contribute to dis-
ease exacerbation, particularly when used topical-
ly and for prolonged periods [31]. By suppressing 
local immune responses and altering epidermal 
barrier function, corticosteroids can worsen or 
mask conditions such as acne, rosacea, perioral 
dermatitis, and cutaneous infections [32]. Abrupt 
withdrawal after chronic use may provoke re-
bound flares or withdrawal reactions [32]. In pa-
tients with allergic contact dermatitis to corticos-
teroids, continued application may paradoxically 
intensify inflammation at the site of treatment, 
thereby mimicking disease progression [33].

Principles of cutaneous adverse drug 
reaction diagnosis

Determining whether an NSAID is responsible 
for a cutaneous adverse drug reaction is central to 
diagnosis and management and requires integra-
tion of chronological, clinical, and biological data. 
Chronological analysis focuses on the time inter-
val between drug exposure and lesion onset, any 
association with dose or treatment modifications, 
and the occurrence of recurrence upon re-expo-
sure [34]. This assessment is particularly relevant 
given that NSAID hypersensitivity is relatively 
common in patients receiving chronic therapy, 
especially those with comorbid conditions such as 

asthma or chronic urticaria, thereby warranting 
heightened clinical suspicion [35]. Delayed aller-
gic reactions, including maculopapular eruptions, 
fixed drug eruptions, and DRESS, typically develop 
1–3 days after drug intake but may appear as late 
as 2–6 weeks after exposure. In contrast, pharma-
cologic reactions such as urticaria, angioedema, 
or bronchospasm generally occur within minutes 
to hours [36–38].

Although these principles apply broadly to 
both drug classes, the temporal patterns and clin-
ical evolution of corticosteroid-related reactions 
differ in important respects. Corticosteroid-in-
duced cutaneous reactions are most often delayed 
and may develop days to weeks after exposure, 
particularly in the context of prolonged topical 
use [15, 39]. Allergic contact dermatitis mediated 
by delayed type IV hypersensitivity may present as 
progressive or paradoxical worsening at the site 
of application, sometimes partially obscured by 
the intrinsic anti-inflammatory effects of the drug 
itself [33, 40]. In addition, abrupt discontinuation 
after chronic use may result in rebound flares or 
withdrawal reactions rather than true recurrence 
upon re-exposure, underscoring the importance 
of considering both ongoing treatment and recent 
cessation when evaluating suspected corticoster-
oid-related skin reactions [32].

Cutaneous manifestations associated 
with nsaids use

Cutaneous adverse reactions to non-ste-
roidal anti-inflammatory drugs (NSAIDs) pres-
ent a broad clinical spectrum, ranging from mild, 
self-limited eruptions to severe, life-threatening 
dermatoses [41]. In recent years, most notably 
with the 2025 World Allergy Organization (WAO) 
update, these manifestations have been redefined 
and reclassified within an expanded framework 
of NSAID hypersensitivity reactions, emphasizing 
the distinction between immediate and delayed 
immune-mediated mechanisms and recognizing 
overlapping (“mixed” or “blended”) phenotypes 
[42]. Despite advances in classification, skin in-
volvement remains one of the most common and 
clinically relevant presentations of NSAID-related 
adverse reactions.

Overview of frequent presentations
The most frequently observed cutaneous re-

actions to NSAIDs include maculopapular erup-
tions and urticaria [43]. Maculopapular eruptions 
typically present as symmetric erythematous 
macules and papules, whereas urticaria manifests 
as transient pruritic wheals and occurs more com-
monly in atopic individuals or in patients with a 
prior history of urticaria [44, 45]. Photosensitivity 
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reactions have also been reported following NSAID 
exposure [46].

1. Bullous dermatoses
Among the most severe cutaneous manifes-

tations associated with NSAID exposure are bul-
lous dermatoses, including erythema multiforme, 
Stevens–Johnson syndrome, and toxic epidermal 
necrolysis. These entities are grouped together 
because of shared pathophysiologic mechanisms 
and their potential progression toward extensive 
epidermal necrolysis [47, 48].

Erythema multiforme represents the mildest 
end of this spectrum and is characterized by tar-
get-like lesions that may involve the skin and mu-
cous membranes [49]. Although many drugs may 
act as triggers, pyrazolone and oxicam derivatives 
are disproportionately implicated among NSAIDs 
[50, 51]. Stevens–Johnson syndrome is considered 
a severe variant within this spectrum and is char-
acterized by fever and widespread mucocutane-
ous involvement affecting multiple orifices, some-
times accompanied by systemic symptoms [52].

Toxic epidermal necrolysis, also known as 
Lyell syndrome, is the most severe NSAID-asso-
ciated cutaneous adverse reaction. It is defined by 
epidermal detachment involving more than 30% 
of the body surface area and carries high morbidi-
ty and mortality [53]. Immediate withdrawal of the 
offending drug and management in specialized in-
tensive care units are essential. NSAIDs, particu-
larly pyrazolone derivatives and certain oxicams, 
are recognized pharmacologic triggers and have 
been associated with extensive epidermal detach-
ment and prominent mucosal involvement [54].

2. Maculopapular eruptions
Maculopapular (morbilliform or exanthe-

matous) eruptions are among the most common 
delayed cutaneous adverse drug reactions, and 
NSAIDs are a well-recognized trigger [37]. In 
NSAID hypersensitivity, these eruptions typically 
reflect a T-cell–mediated (type IV) delayed reac-
tion, often appearing days after initiation of the 
drug. They present with widespread erythema-
tous macules and papules, usually without mu-
cosal involvement, and improve after drug dis-
continuation [55]. Management consists primarily 
of prompt cessation of the culprit NSAID, symp-
tomatic therapy (e.g., topical corticosteroids, oral 
antihistamines), and careful evaluation for warn-
ing signs of severe cutaneous adverse reactions 
[26, 56]. In a clinical series focused on NSAID-re-
lated skin reactions, maculopapular eruption was 
a frequent phenotype, underscoring that clini-
cians should consider NSAIDs (including selective 
COX-2 inhibitors, as reported in some studies) in 
the differential diagnosis when a new morbilliform 
rash develops after use of analgesic or anti-in-
flammatory drugs [41].

3. Urticaria
Urticaria is among the most frequent cuta-

neous reactions observed following NSAID ad-
ministration and typically presents with rapidly 
developing pruritic, erythematous, edematous 
wheals arising within hours of drug ingestion [57]. 
Individuals with a personal history of urticaria, 
allergic rhinitis, or atopy appear to be at higher 
risk, and NSAIDs may either trigger acute urticar-
ia or exacerbate pre-existing chronic spontaneous 
urticaria [58].

Available evidence indicates that the sever-
ity of the reaction does not consistently corre-
late with the dose or the specific NSAID used and 
that the underlying mechanism is generally not 
IgE-mediated [59]. Instead, NSAID-induced urti-
caria is thought to result primarily from cycloox-
ygenase-1 inhibition, which diverts arachidonic 
acid metabolism toward the lipoxygenase path-
way, leading to increased leukotriene production. 
Excess leukotrienes are believed to play a central 
role in the development of urticarial lesions [60]. 
In many patients, reactions occur with multiple 
chemically unrelated NSAIDs, supporting a mech-
anism of pharmacologic cross-reactivity rather 
than a drug-specific allergic response. However, 
cross-reactivity is not universal, and some indi-
viduals may react to a single NSAID while toler-
ating others, reflecting individual susceptibility 
[61]. NSAID-induced urticaria has most frequently 
been associated with arylpropionic acid deriv-
atives such as ibuprofen and ketoprofen, as well 
as aceclofenac, naproxen, pyrazolones, and oxi-
cams, with symptoms typically developing within 
1–4 hours after ingestion [62].

4. Photodermatoses induced by NSAIDs
NSAIDs are well-recognized causes of 

drug-induced photodermatoses and may provoke 
both phototoxic and photoallergic reactions [63]. 
Phototoxic reactions do not require prior sensi-
tization and occur shortly after ultraviolet ex-
posure, presenting as exaggerated sunburn-like 
erythema that may be accompanied by blistering 
[64]. These reactions have most commonly been 
reported with NSAIDs such as piroxicam, ketopro-
fen, fenoprofen, ibuprofen, and diclofenac [65].

Experimental studies have demonstrated 
that diclofenac absorbs ultraviolet radiation and 
undergoes photodegradation under UVA and UVB 
exposure, generating reactive photoproducts and 
reactive oxygen species [66]. These processes lead 
to keratinocyte damage, DNA injury, and activation 
of apoptotic pathways, providing a molecular basis 
for NSAID-induced phototoxic skin injury [67, 68].

In contrast, photoallergic reactions are im-
mune-mediated, require prior sensitization, and 
typically develop 24–48 hours after sun exposure 
[69, 70]. Clinically, they present as eczematous le-
sions confined to photo-exposed areas and have 
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most frequently been associated with piroxicam 
[70]. NSAIDs have also been implicated in photo-
contact dermatitis and pseudoporphyria, a blis-
tering photodermatosis that clinically resembles 
porphyria cutanea tarda but lacks abnormalities 
of porphyrin metabolism [71].

5. Other cutaneous manifestations
In addition to the more common presenta-

tions, NSAID exposure has been associated with 
a variety of less frequent but clinically significant 
cutaneous reactions. These include isolated pru-
ritus without visible lesions, purpura related to 
vascular involvement, exfoliative dermatitis with 
generalized erythema and scaling, and cutane-
ous small-vessel vasculitis [72–76]. Rare cases of 
IgA-mediated hypersensitivity vasculitis have 
been reported following NSAID administration, 
occasionally progressing to severe necrotic or 
purpura fulminans–like presentations [72].

Cutaneous manifestations of 
corticosteroids

Corticosteroids, whether administered topi-
cally or systemically, are widely used in clinical prac-
tice but can induce a broad spectrum of cutaneous 
adverse effects that are frequently underestimated. 
Topical corticosteroids may lead to prominent lo-
cal skin changes, most notably cutaneous atrophy, 
discussed in detail below. Prolonged use may also 
result in striae, purpura due to dermal fragility, and 
delayed wound healing, reflecting impaired tissue 
regeneration [77]. In addition to these structural 
alterations, local immunosuppression predisposes 
to bacterial, fungal, and viral overgrowth, including 
bacterial folliculitis, furunculosis, recurrent herpes 
simplex or herpes zoster infections, and candidiasis 
[78]. Other well-recognized dermatologic compli-
cations of topical corticosteroid use include ster-
oid-induced acne, exacerbation of rosacea, perioral 
dermatitis—particularly with fluorinated corticos-
teroids—hypertrichosis, infantile gluteal granulo-
ma, pigmentary alterations, and local hypersensi-
tivity reactions such as allergic contact dermatitis 
[79]. Systemic corticosteroid exposure, whether 
through excessive dosing or prolonged topical 
absorption, may additionally result in generalized 
cutaneous and systemic manifestations, includ-
ing cushingoid fat redistribution, muscle wasting 
with thin extremities, acneiform eruptions, edema, 
purpura, and hirsutism, as well as iatrogenic hy-
percorticism with suppression of the hypothalam-
ic–pituitary–adrenal axis [80, 81]. The likelihood 
and severity of these effects are closely related to 
the dose, potency, duration of therapy, and treated 
surface area, underscoring the importance of limit-
ing corticosteroid use and reassessing treatment if 
therapy extends beyond three weeks [13].

1. Immediate hypersensitivity reactions
Corticosteroids can provoke true IgE‑medi-

ated or non‑IgE immediate reactions that appear 
within minutes to an hour after exposure. Clini-
cally, these present as urticaria, angio‑edema, or 
a generalized erythematous rash, and may pro-
gress to anaphylaxis in severe cases [82, 83]. The 
reactions are rare but are reported across oral, 
injectable, and topical preparations, and are more 
common in patients receiving repeated high‑dose 
courses. Diagnosis relies on a detailed drug his-
tory and, when feasible, skin‑prick or intradermal 
testing with the suspected preparation [15, 82–84].

2. Dermatitis and rashes
Both acute irritant and delayed‑type aller-

gic contact dermatitis have been described with 
corticosteroids [33]. Patients develop erythema, 
papules, vesicles, or scaling lesions at the site 
of application, often accompanied by itching. 
Cross‑reactivity among different steroid class-
es is frequent, making patch testing essential for 
identifying the culprit and guiding selection of an 
alternative agent. Systemic exposure can also trig-
ger generalized maculopapular rashes, especially 
in individuals with prior sensitization [85–87].

3. Skin atrophy
Skin atrophy is a recognized cutaneous un-

wanted effect associated with the prolonged use 
of steroidal anti-inflammatory drugs, especially 
with topical or systemic administration. Gluco-
corticoids bind the cytoplasmic glucocorticoid 
receptor, translocate to the nucleus, and modify 
gene transcription, resulting in reduced collagen 
synthesis and disrupted stratum‑corneum lipid 
production, which compromises barrier integrity. 
Clinically, this manifests as fragile skin, easy bruis-
ing, telangiectasia, and other atrophic changes. In 
addition, the catabolic milieu created by sustained 
cortisol excess can produce wide, purplish striae, 
characteristics of hypercorticism. Corticosteroids 
may also paradoxically provoke other skin side‑ef-
fects, such as acneiform eruptions and delayed 
wound healing [88–90].

Clinical pattern, differential diagnosis, 
and evolution

In NSAIDs-induced cutaneous adverse re-
actions, lesion morphology often reflects the 
underlying mechanism. Urticarial wheals and 
angioedema typically indicate a non-allergic, 
cyclooxygenase-1–mediated pharmacologic re-
action, whereas fixed drug eruptions suggest a 
drug-specific delayed hypersensitivity [35]. Pho-
tosensitivity reactions point to involvement of spe-
cific NSAIDs molecules, and bullous lesions raise 
concern for severe cutaneous adverse reactions 



31© 2026 Ther Pharmacol Clin Toxicol  |  Volume: 24, Issue: 1, January–March 2026

Therapeutics, Pharmacology and Clinical Toxicology

such as Stevens–Johnson syndrome or toxic ep-
idermal necrolysis [52, 69]. Overlapping patterns 
may occur, as illustrated by rare cases of fixed 
urticaria with recurrent localized wheals after 
NSAID exposure [91, 92]. Differential diagnosis 
should exclude viral exanthems, exacerbation of 
pre-existing dermatoses, and sun- or irritant-re-
lated reactions. Clinical evolution after drug with-
drawal is informative: urticaria usually resolves 
within 24–48 hours, maculopapular eruptions 
within 5–10 days, whereas severe reactions may 
continue to progress despite discontinuation [92].

In corticosteroid-related cutaneous reac-
tions, clinical patterns differ and are often related 
to prolonged exposure or hypersensitivity. Imme-
diate urticaria or angioedema suggests rare acute 
hypersensitivity, whereas eczematous lesions at 
application sites are more consistent with allergic 
contact dermatitis. Chronic changes such as skin 
atrophy, telangiectasia, striae, and purpura reflect 
direct pharmacologic effects on skin structure. 
Differential diagnosis should include rebound 
flares after abrupt withdrawal, masked cutaneous 
infections due to local immunosuppression, and 
worsening of underlying dermatoses. Corticoster-
oid-induced reactions typically evolve over days 
to weeks and may persist after discontinuation 
[12, 22, 37]. 

Cessation of the medication involved in the 
cutaneous reaction is vital for the therapeutic ap-
proach and for a favorable outcome in both situa-
tions, for NSAIDs as well as for corticosteroids [37]. 
Symptomatic treatment is most often indicated, 
and in the case of cutaneous reactions caused by 
NSAIDs, the prescription of topical or even sys-
temic corticosteroids may be required [93].

Laboratory evaluation and 
drug imputability assessment

There are no specific biomarkers for most 
NSAIDs-induced cutaneous adverse reactions, al-
though laboratory abnormalities such as eosino-
philia, elevated liver enzymes, or cytopenias may 
support a diagnosis of DRESS, and a skin biopsy 
can help distinguish reaction patterns [94, 95]. 
Drug provocation tests are rarely justified because 
of the potential risk. Ultimately, drug imputabili-
ty is considered strong when a clear chronolog-
ical relationship exists, the clinical presentation 
is consistent with the suspected drug, symptoms 
improve after withdrawal, and recurrence occurs 
upon re-exposure when historical data are avail-
able. In the setting of severe cutaneous adverse 
reactions such as Stevens–Johnson syndrome or 
toxic epidermal necrolysis, structured causality 
assessment tools such as the Algorithm for Drug 
Causality in Epidermal Necrolysis (ALDEN) may be 
particularly useful, especially in high-risk popula-

tions. Formal drug imputability scoring systems, 
such as the WHO–Uppsala criteria, may assist in 
evaluation, but the final diagnosis remains pre-
dominantly clinical [96–98].

Conclusions
Cutaneous adverse reactions to NSAIDs and 

corticosteroids constitute a clinically significant 
and highly heterogeneous group of conditions, 
ranging from mild, self-limited eruptions to se-
vere, life-threatening dermatoses. As illustrated 
throughout this review, NSAIDs are among the 
most frequent causes of drug-induced skin re-
actions, with manifestations that span common 
phenotypes such as urticaria and maculopapular 
eruptions to rare but devastating entities includ-
ing Stevens–Johnson syndrome and toxic epider-
mal necrolysis. Corticosteroids, although often 
employed in the treatment of inflammatory and 
allergic skin diseases, may themselves induce a 
broad spectrum of cutaneous complications, par-
ticularly with prolonged or inappropriate use. Ad-
vances in the classification of NSAID hypersensi-
tivity, most notably reflected in recent updates, 
have emphasized the importance of distinguishing 
pharmacologic cross-reactivity from true immu-
nologic hypersensitivity and recognizing overlap-
ping or blended reaction patterns. A mechanis-
tic understanding of these reactions, especially 
the role of cyclooxygenase inhibition, eicosanoid 
imbalance, and delayed T-cell–mediated hyper-
sensitivity, is essential for accurate diagnosis and 
risk stratification. Ultimately, careful assessment 
of drug imputability based on chronology, clinical 
morphology, evolution after drug withdrawal, and 
selective use of diagnostic tools remains the cor-
nerstone of management. Improved awareness of 
these cutaneous adverse reactions and adherence 
to structured diagnostic approaches are critical 
to minimizing morbidity, optimizing therapeutic 
decisions, and ensuring patient safety in everyday 
clinical practice.

Acknowledgements
Conflicts of interest

The authors declare no conflicts of interest.

References
1.	 Brennan R, Wazaify M, Shawabkeh H, Boardley I, McVeigh 

J, Van Hout MC. A Scoping Review of Non-Medical and 
Extra-Medical Use of Non-Steroidal Anti-Inflammatory 
Drugs (NSAIDs). Drug Saf. 2021;44(9):917–28. 

2.	 Jose J, Teja KV, Palanivelu A, Khandelwal A, Siddique R. 
Analgesic efficacy of corticosteroids and nonsteroidal an-
ti-inflammatory drugs through oral route in the reduction 



32 2026 January–March, Issue: 1, Volume: 24  |  Ther Pharmacol Clin Toxicol 2026 ©

Therapeutics, Pharmacology and Clinical Toxicology

of postendodontic pain: A systematic review. J Conserv 
Dent JCD. 2022;25(1):9–19. 

3.	 Barkin RL. Topical Nonsteroidal Anti-Inflammatory Drugs: 
The Importance of Drug, Delivery, and Therapeutic Out-
come. Am J Ther. 2015 Sep;22(5):388–407. 

4.	 Tempark T, John S, Rerknimitr P, Satapornpong P, Sukasem 
C. Drug-Induced Severe Cutaneous Adverse Reactions: 
Insights Into Clinical Presentation, Immunopathogenesis, 
Diagnostic Methods, Treatment, and Pharmacogenomics. 
Front Pharmacol. 2022 Apr 20;13:832048. 

5.	 Paster J, Hötzenecker W, Ahn SB. Cutaneous drug reac-
tions: classification, diagnosis, clinical and therapeutic 
consequences. Allergo J Int. 2025 Oct 1;34(7):251–61. 

6.	 Wolf R, Orion E, Marcos B, Matz H. Life-threatening 
acute adverse cutaneous drug reactions. Clin Dermatol. 
2005;23(2):171–81. 

7.	 Ardern-Jones MR, Friedmann PS. Skin manifestations of 
drug allergy. Br J Clin Pharmacol. 2011 May;71(5):672–83. 

8.	 Calvo Campoverde K, Giner-Muñoz MT, Martínez Valdez 
L, Rojas Volquez M, Lozano Blasco J, Machinena A, Plaza 
AM. Hypersensitivity reactions to non-steroidal anti-in-
flammatory drugs and tolerance to alternative drugs. An 
Pediatría. 2016 Mar 1;84(3):148–53. 

9.	 Sánchez-Borges M, Caballero-Fonseca F, Capriles-Hu-
lett A, González-Aveledo L. Hypersensitivity Reactions to 
Nonsteroidal Anti-Inflammatory Drugs: An Update. Phar-
maceuticals. 2010 Jan 5;3(1):10–8. 

10.	 Berg J, Christoph T, Widerna M, Bodenteich A. Isoen-
zyme-specific cyclooxygenase inhibitors: a whole cell 
assay system using the human erythroleukemic cell line 
HEL and the human monocytic cell line Mono Mac 6. J 
Pharmacol Toxicol Methods. 1997 Jun;37(4):179–86. 

11.	 Kraljickovic I, Erdeljic Turk V, Cegec I, Juricic Nahal D, 
Radacic Aumiler M, Makar Ausperger K, Likic R, Simic I. 
P1.14 - Testing for Hypersensitivity to Nonsteroidal An-
ti-Inflammatory Drugs (NSAIDS) At the University Hospi-
tal Zagreb. Clin Ther. 2016 Oct 6;38(10, Supplement):e25. 

12.	 Kannan S, Khan W, Bharadwarj A, Rathore BS, Khosla PP. 
Corticosteroid-induced cutaneous changes: A cross-sec-
tional study. Indian J Pharmacol. 2015;47(6):696–8. 

13.	 DiRuggiero D, DiRuggiero M. Beyond Skin Deep: The Sys-
temic Impact of Topical Corticosteroids in Dermatology. J 
Clin Aesthetic Dermatol. 2025;18(1-2 Suppl 1):S16–20. 

14.	 Hengge UR, Ruzicka T, Schwartz RA, Cork MJ. Adverse ef-
fects of topical glucocorticosteroids. J Am Acad Dermatol. 
2006 Jan 1;54(1):1–15. 

15.	 Berbegal L, DeLeon FJ, Silvestre JF. Hypersensitivity Reac-
tions to Corticosteroids. Actas Dermo-Sifiliográficas. 2016 
Mar 1;107(2):107–15. 

16.	 Blanca-Lopez N, Soriano V, Garcia-Martin E, Canto G, 
Blanca M. NSAID-induced reactions: classification, prev-
alence, impact, and management strategies. J Asthma Al-
lergy. 2019 Aug 8;12:217–33. 

17.	 Lee AY. Immunological Mechanisms in Cutaneous Adverse 
Drug Reactions. Biomol Ther. 2024 Jan 1;32(1):1–12. 

18.	 Ortega N, Doña I, Moreno E, Audicana MT, Barasona MJ, 
Berges-Gimeno MP, Blanca-Lopez N, Lobera T, Padi-
al A, Rosado A, Torres MJ. Practical guidelines for diag-
nosing hypersensitivity reactions to nonsteroidal an-
ti-inflammatory drugs. J Investig Allergol Clin Immunol. 
2014;24(5):308–23. 

19.	 Kowalski ML, Makowska JS, Blanca M, Bavbek S, Bochenek 
G, Bousquet J, Bousquet P, Celik G, Demoly P, Gomes ER, 
Niżankowska-Mogilnicka E, Romano A, Sanchez-Borges 
M, Sanz M, Torres MJ, De Weck A, Szczeklik A, Brockow K. 
Hypersensitivity to nonsteroidal anti-inflammatory drugs 
(NSAIDs) – classification, diagnosis and management: re-
view of the EAACI/ENDA and GA2LEN/HANNA. Allergy. 
2011;66(7):818–29. 

20.	 Tubita V, Mir Ihara P, González-Matamala M, Picado C, 
Muñoz Cano R. Prostaglandin E2: A Potential Link Be-
tween NSAIDs and the Menstrual Cycle, Cofactors of 

Food-Dependent Anaphylaxis. J Investig Allergol Clin Im-
munol. 2025 Jun 18;35(3):155–69. 

21.	 Hasanah, Nurmala S, Harrison. Understanding NSAID-In-
duced Skin Reactions: Implications for Patient Care. Int J 
ObGyn Health Sci. 2024 Mar 27;2:61–71. 

22.	 Mockenhaupt M. Epidemiology of cutaneous adverse 
drug reactions. Allergol Sel. 2017 Aug 4;1(1):96–108. 

23.	 Valerie EED. Corticosteroids and wound healing: A litera-
ture review. Wounds Int. 2025;16(4). 

24.	 Abel EA. Cutaneous manifestations of immunosuppres-
sion in organ transplant recipients. J Am Acad Dermatol. 
1989 Aug;21(2 Pt 1):167–79. 

25.	 Vatti RR, Ali F, Teuber S, Chang C, Gershwin ME. Hyper-
sensitivity reactions to corticosteroids. Clin Rev Allergy 
Immunol. 2014 Aug;47(1):26–37. 

26.	 Wöhrl S. NSAID hypersensitivity – recommendations for 
diagnostic work up and patient management. Allergo J Int. 
2018;27(4):114–21. 

27.	 Bujoreanu FC, Radaschin DS, Badea MA, Bujoreanu Bez-
man L, Pantiș C, Tiutiuca C, Baroiu L, Niculeț E, Pleșea 
Condratovici A, Tatu AL. Psoriasis and Seborrheic Kera-
toses: Insights from Biologic Therapy and Skin Imaging. 
Life. 2025 Mar 17;15(3):485. 

28.	 Zhang Y, Liu Y, Sun J, Zhang W, Guo Z, Ma Q. Arachidonic 
acid metabolism in health and disease. MedComm. 2023 
Sep 20;4(5):e363. 

29.	 Chamoun G, Forsyth A, Kazemeini S, Ma J, Lam K, Kasi-
ri N, Frasier KM. Systemic Risks of Topical Anesthetics 
in Barrier-Compromised Dermatologic Patients. Cureus. 
17(5):e84157. 

30.	 Rive CM, Bourke J, Phillips EJ. Testing for Drug Hypersen-
sitivity Syndromes. Clin Biochem Rev. 2013 Feb;34(1):15–38. 

31.	 Kokandi AA. Tinea Incognito. Clin Cosmet Investig Der-
matol. 2024 May 6;17:993–8. 

32.	 Bhat YJ, Manzoor S, Qayoom S. STEROID-INDUCED 
ROSACEA: A CLINICAL STUDY OF 200 PATIENTS. Indian J 
Dermatol. 2011;56(1):30–2. 

33.	 Abou-Jaoude E, Nsouli T, Diliberto N, Nsouli S, Bellanti J. 
ALLERGIC CONTACT DERMATITIS TO TOPICAL CORTI-
COSTEROIDS: WHAT IS THE NEXT STEP IN MANAGE-
MENT? Ann Allergy Asthma Immunol. 2024 Nov 1;133(6, 
Supplement):S205. 

34.	 Kowalski ML, Woessner K, Sanak M. Approaches to the 
diagnosis and management of patients with a history 
of nonsteroidal anti-inflammatory drug–related urti-
caria and angioedema. J Allergy Clin Immunol. 2015 Aug 
1;136(2):245–51. 

35.	 Kowalski ML, Makowska JS. Seven Steps to the Diagnosis 
of NSAIDs Hypersensitivity: How to Apply a New Classifi-
cation in Real Practice? Allergy Asthma Immunol Res. 2015 
Jul;7(4):312–20. 

36.	 Chu MT, Chang WC, Pao SC, Hung SI. Delayed Drug Hy-
persensitivity Reactions: Molecular Recognition, Genet-
ic Susceptibility, and Immune Mediators. Biomedicines. 
2023 Jan 10;11(1):177. 

37.	 Graudins LV, Trubiano JA, Zubrinich CM, Elliott AS, Aung 
AK. Medication‐related anaphylaxis treated in hos-
pital: Agents implicated, patient outcomes, and man-
agement lessons. Pharmacoepidemiol Drug Saf. 2018 
Sep;27(9):1029–33. 

38.	 Del Pozzo-Magaña BR, Liy-Wong C. Drugs and the skin: A 
concise review of cutaneous adverse drug reactions. Br J 
Clin Pharmacol. 2024 Aug;90(8):1838–55. 

39.	 Mahlab-Guri K, Asher I, Sthoeger Z. Immediate and de-
layed hypersensitivity reactions to corticosteroids - prev-
alence, diagnosis and treatment. Swiss Med Wkly. 2023 
Feb 20;153:40025. 

40.	 Saraswat A. Contact allergy to topical corticosteroids and 
sunscreens. Indian J Dermatol Venereol Leprol. 2012 Sep 
1;78:552. 

41.	 Kasemsarn P, Kulthanan K, Tuchinda P, Dhana N, Jong-
jarearnprasert K. Cutaneous reactions to non-steroidal 



33© 2026 Ther Pharmacol Clin Toxicol  |  Volume: 24, Issue: 1, January–March 2026

Therapeutics, Pharmacology and Clinical Toxicology

anti-inflammatory drugs. J Drugs Dermatol JDD. 2011 
Oct;10(10):1160–7. 

42.	 Bulut I, Katran ZY. Reclassification of NSAID hypersen-
sitivity according to the WAO 2025 guidelines: insights 
from a cohort of 527 patients. Allergol Immunopathol 
(Madr). 2026;54(1):166–71. 

43.	 Ernst M, Giubellino A. Histopathologic Features of Mac-
ulopapular Drug Eruption. Dermatopathology. 2022 Mar 
30;9(2):111–21. 

44.	 Schettini N, Corazza M, Schenetti C, Pacetti L, Borghi A. 
Urticaria: A Narrative Overview of Differential Diagnosis. 
Biomedicines. 2023 Apr 4;11:1096. 

45.	 Townsend K, Leck C, Billahalli T, Barachina E, Watts TJ. 
Maculopapular rash with multiple drug hypersensitivity 
to cotrimoxazole, amikacin, piperacillin/tazobactam, and 
meropenem in a patient with hairy cell leukemia. Allergol 
Sel. 2024;8:265–9. 

46.	 Monteiro AF, Rato M, Martins C. Drug-induced photosen-
sitivity: Photoallergic and phototoxic reactions. Clin Der-
matol. 2016 Sep 1;34(5):571–81. 

47.	 Sánchez-Borges M. Clinical Management of Nonsteroidal 
Anti-inflammatory Drug Hypersensitivity. World Allergy 
Organ J. 2008 Jan 1;1(2):29–33.

48.	 Klimas N, Quintanilla-Dieck J, Vandergriff T. Stevens–
Johnson Syndrome and Toxic Epidermal Necrolysis. Cu-
tan Drug Erupt. 2015 May 15;259–69. 

49.	 Magri F, Chello C, Pranteda G, Pranteda G. Erythema 
multiforme: Differences between HSV‐1 and HSV‐2 and 
management of the disease—A case report and mini re-
view. Dermatol Ther [Internet]. 2019 May [cited 2026 Jan 
17];32(3). Available from: https://onlinelibrary.wiley.com/
doi/10.1111/dth.12847

50.	 Doña I, Blanca-López N, Cornejo-García JA, Torres MJ, 
Laguna JJ, Fernández J, Rosado A, Rondón C, Campo P, 
Agúndez JA, Blanca M, Canto G. Characteristics of sub-
jects experiencing hypersensitivity to non-steroidal an-
ti-inflammatory drugs: patterns of response. Clin Exp 
Allergy. 2011;41(1):86–95. 

51.	 Xu S, Rouzer CA, Marnett LJ. Oxicams, a Class of NSAIDs 
and beyond. IUBMB Life. 2014 Dec;66(12):803–11. 

52.	 Mockenhaupt M. Stevens-Johnson syndrome and tox-
ic epidermal necrolysis: Clinical patterns, diagnostic 
considerations, etiology, and therapeutic management. 
Semin Cutan Med Surg. 2014 Mar 1;33:10–6. 

53.	 Shah H, Parisi R, Mukherjee E, Phillips EJ, Dodiuk-Gad RP. 
Update on Stevens–Johnson Syndrome and Toxic Epi-
dermal Necrolysis: Diagnosis and Management. Am J Clin 
Dermatol. 2024 Nov 1;25(6):891–908. 

54.	 Ward KE, Archambault R, Mersfelder TL. Severe adverse 
skin reactions to nonsteroidal antiinflammatory drugs: A 
review of the literature. Am J Health-Syst Pharm AJHP Off 
J Am Soc Health-Syst Pharm. 2010 Feb 1;67(3):206–13. 

55.	 Stern RS. Exanthematous Drug Eruptions. N Engl J Med. 
2012; 

56.	 Yeung WYW, Park HS. Update on the Management of 
Nonsteroidal Anti-Inflammatory Drug Hypersensitivity. 
Yonsei Med J. 2020 Jan 1;61(1):4–14. 

57.	 Sánchez-Borges M, Capriles-Hulett A, Caballero-Fonse-
ca F. NSAID-induced urticaria and angioedema: a reap-
praisal of its clinical management. Am J Clin Dermatol. 
2002;3(9):599–607. 

58.	 Kowalski ML, Asero R, Bavbek S, Blanca M, Blanca‐Lopez 
N, Bochenek G, Brockow K, Campo P, Celik G, Cernadas J, 
Cortellini G, Gomes E, Niżankowska‐Mogilnicka E, Roma-
no A, Szczeklik A, Testi S, Torres MJ, Wöhrl S, Makowska J. 
Classification and practical approach to the diagnosis and 
management of hypersensitivity to nonsteroidal anti‐in-
flammatory drugs. Allergy. 2013 Oct;68(10):1219–32. 

59.	 Doña I, Pérez-Sánchez N, Eguiluz-Gracia I, Muñoz-Ca-
no R, Bartra J, Torres MJ, Cornejo-García JA. Progress in 
understanding hypersensitivity reactions to nonsteroidal 
anti-inflammatory drugs. Allergy. 2020;75(3):561–75. 

60.	 Jiménez-Sánchez IM, Jurado-Escobar R, Doña I, Sáenz De 
Santa María R, Núñez R, Triano-Cornejo J, Cortés-Collado 
JJ, Laguna JJ, Loli-Ausejo D, Vega-Rioja A, López-Sánchez 
JD, Torres MJ, Cornejo-García JA. Nonsteroidal anti-in-
flammatory drug–induced acute urticaria/angioedema 
associated with atopy-related genes’ genetic variants. J 
Allergy Clin Immunol. 2025 Nov;S009167492501142X. 

61.	 Koh Y, Yu JE, Sim DW. Cross‐Reactive NSAID Hypersen-
sitivity: Clinical Findings From Aspirin Provocation and 
Alternative Drug Challenge Testing. Clin Transl Sci. 2025 
Sep 1;18(9):e70335. 

62.	 Pérez-Sánchez N, Doña I, Bogas G, Salas M, Testera A, 
Cornejo-García JA, Torres MJ. Evaluation of Subjects Ex-
periencing Allergic Reactions to Non-Steroidal Anti-In-
flammatory Drugs: Clinical Characteristics and Drugs In-
volved. Front Pharmacol. 2020;11:503. 

63.	 Drivenes JL, Berg‐Jensen M, Bygum A. A phototoxic drug 
reaction due to topical NSAIDs. Clin Case Rep. 2022 Jan 
20;10(1):e05251. 

64.	 Pai SB, Anchan VN. Phototoxicity and photoallergy – A 
brief review on pathogenesis, recent advances, and ap-
proach to a patient with photosensitivity. Indian J Skin 
Allergy. 2024 May 3;3(1):28–35. 

65.	 Leong CS, Man CC, Kan AKC, Li PH. Review of NSAID Hy-
persensitivity Reactions Based on Clinical Phenotyping. J 
Clin Rheumatol Immunol. 2024 Jul;24(01):1–10. 

66.	 Prajapati G, Patel SK, Mourya D, Sinha M, Kamar MD, 
Ray RS, Dwivedi A. Photosensitization and phototoxicity 
mechanism of diclofenac sodium (NSAID) under ambi-
ent UVR exposure. J Photochem Photobiol B. 2025 Oct 
1;271:113227. 

67.	 Qutob M, Alshehri S, Shakeel F, Alam P, Rafatullah M. In-
sight into Photodegradation of Diclofenac: Mechanism, 
Efficiency, Role of Parameters, Toxicity Assessment and 
Catalyst Stability. Rev Environ Contam Toxicol. 2023 Nov 
11;261(1):27. 

68.	 Akat PB. Severe photosensitivity reaction induced by top-
ical diclofenac. Indian J Pharmacol. 2013;45(4):408–9. 

69.	 Di Bartolomeo L, Irrera N, Campo GM, Borgia F, Motolese 
A, Vaccaro F, Squadrito F, Altavilla D, Condorelli AG, Mo-
tolese A, Vaccaro M. Drug-Induced Photosensitivity: Clin-
ical Types of Phototoxicity and Photoallergy and Patho-
genetic Mechanisms. Front Allergy. 2022 Jun 20;3:876695. 

70.	 Hofmann GA, Weber B. Drug‐induced photosensitivity: 
culprit drugs, potential mechanisms and clinical conse-
quences. JDDG J Dtsch Dermatol Ges. 2021 Jan;19(1):19–29. 

71.	 Lozzi F, Di Raimondo C, Lanna C, Diluvio L, Mazzilli S, 
Garofalo V, Dika E, Dellambra E, Coniglione F, Bianchi L, 
Campione E. Latest Evidence Regarding the Effects of 
Photosensitive Drugs on the Skin: Pathogenetic Mecha-
nisms and Clinical Manifestations. Pharmaceutics. 2020 
Nov;12(11):1104. 

72.	 Levenberg G, Bleier J, Leibowitz A, Salomon O, Misgav 
M, Agmon-Levin N, Shavit R. Nsaids Linked to IgA-Me-
diated Hypersensitivity Vasculitis and Purpura Fulmi-
nans-Like Eruption. Eur J Case Rep Intern Med. 2023 Oct 
18;10(11):004072. 

73.	 Oregel KZ, Ramdial J, Glück S. Nonsteroidal Anti-inflam-
matory Drug Induced Thrombotic Thrombocytopenic 
Purpura. Clin Med Insights. 2013 Nov 14;6:19–22. 

74.	 Chatterjee S, Vijendra R, T YH, Salian NM. A possible case 
of exfoliative dermatitis due to ibuprofen in an Eleven-
month-old infant. Int J Basic Clin Pharmacol. 2018 Nov 
24;7(12):2462–4. 

75.	 Yacoub MR, Berti A, Campochiaro C, Tombetti E, Ramirez 
GA, Nico A, Di Leo E, Fantini P, Sabbadini MG, Nettis E, 
Colombo G. Drug induced exfoliative dermatitis: state of 
the art. Clin Mol Allergy CMA. 2016 Aug 22;14(1):9. 

76.	 Loricera J, Blanco R, Ortiz-Sanjuán F, Hernández JL, Pina 
T, González-Vela MC, Calvo-Río V, Rueda-Gotor J, Alvarez 
L, González-López MA, Marcellán M, González-Gay MA. 
Single-organ cutaneous small-vessel vasculitis according 



34 2026 January–March, Issue: 1, Volume: 24  |  Ther Pharmacol Clin Toxicol 2026 ©

Therapeutics, Pharmacology and Clinical Toxicology

to the 2012 revised International Chapel Hill Consensus 
Conference Nomenclature of Vasculitides: a study of 60 
patients from a series of 766 cutaneous vasculitis cases. 
Rheumatol Oxf Engl. 2015 Jan;54(1):77–82. 

77.	 Coondoo A, Phiske M, Verma S, Lahiri K. Side-effects of 
topical steroids: A long overdue revisit. Indian Dermatol 
Online J. 2014;5(4):416–25. 

78.	 Maskey AR, Sasaki A, Sargen M, Kennedy M, Tiwari RK, 
Geliebter J, Safai B, Li XM. Breaking the cycle: a compre-
hensive exploration of topical steroid addiction and with-
drawal. Front Allergy. 2025 Mar 31;6:1547923. 

79.	 Manchanda K, Mohanty S, Rohatgi PC. Misuse of Topical 
Corticosteroids over Face: A Clinical Study. Indian Derma-
tol Online J. 2017;8(3):186–91. 

80.	 Swarnalatha DK, Vinutha DS, Sonia DSS, Babu DNS, San-
thiLakshmi DC. Study Of Corticosteroid Use In Dermato-
logical Conditions With Adverse Effect Profile. 

81.	 Peng X, Quan G, She XG, Wu JJ, Ge Q. Topical Gluco-
corticoid-Induced Cushing’s Syndrome in a Patient with 
Erythrodermic Psoriasis: A Case Report. Clin Cosmet In-
vestig Dermatol. 2025 Sep 2;18:2127–32. 

82.	 Dragostin I, Dragostin OM, Lisă EL, Stefan SC, Zamfir AS, 
Diaconu C, Zamfir CL. Drugs frequently involved in induc-
ing hypersensitivity reactions. Drug Chem Toxicol. 2022 
Mar 4;45(2):617–24. 

83.	 Mendelson LM, Meltzer EO, Hamburger RN. Anaphylax-
is-like reactions to corticosteroid therapy. J Allergy Clin 
Immunol. 1974 Sep 1;54(3):125–31. 

84.	 Lisiecka MZ. Side effects and hypersensitivity reactions to 
corticosteroids. Медичні Перспективи Medicni Perspekt 
Med Perspect. 2024;(2):95–104. 

85.	 Tramontana M, Hansel K, Bianchi L, Sensini C, Malates-
ta N, Stingeni L. Advancing the understanding of allergic 
contact dermatitis: from pathophysiology to novel ther-
apeutic approaches. Front Med. 2023 May 22;10:1184289. 

86.	 Rivara G, Tomb RR, Foussereau J. Allergic contact der-
matitis from topical corticosteroids. Contact Dermatitis. 
1989;21(2):83–91. 

87.	 English JSC. Corticosteroid‐induced contact dermati-
tis: a pragmatic approach. Clin Exp Dermatol. 2000 Jul 
1;25(4):261–4. 

88.	 Barnes L, Kaya G, Rollason V. Topical Corticosteroid-In-
duced Skin Atrophy: A Comprehensive Review. Drug Saf. 
2015 May 1;38(5):493–509. 

89.	 Niculet E, Bobeica C, Tatu AL. Glucocorticoid-Induced 
Skin Atrophy: The Old and the New. Clin Cosmet Investig 
Dermatol. 2020 Dec 30;13:1041–50. 

90.	 Schoepe S, Schäcke H, May E, Asadullah K. Glucocor-
ticoid therapy-induced skin atrophy. Exp Dermatol. 
2006;15(6):406–20. 

91.	 Gómez-Aguado JJ, Muñoz AM, Gómez BC, Gil LM. 
Drug-induced fixed urticaria because of hypersensitivity 
to non steroidal anti-inflammatory drugs. Allergol Immu-
nopathol (Madr). 2025 Nov 1;53(6):157–61. 

92.	 Argiz L, Múgica MV, Vega F, Blanco C. Drug-Induced Fixed 
Urticaria as a Presentation of NSAID Intolerance. J Allergy 
Clin Immunol Pract. 2019 Apr 1;7(4):1306–7. 

93.	 Wang S, Kang Y, He C, Jin H. The systemic treatments for 
drug reaction with eosinophilia and systemic symptoms 
(DRESS) beyond corticosteroids. World Allergy Organ J. 
2024 Aug 1;17(8):100935. 

94.	 Scrace B, Fityan A, Bigham C. Drug reactions with eo-
sinophilia and systemic symptoms. BJA Educ. 2020 
Feb;20(2):65–71. 

95.	 Bircher AJ, Maibach HI, Brockow K, Barbaud A. Cutaneous 
Drug Hypersensitivity: Clinical Features, Mechanisms, Di-
agnosis, and Management. Springer Nature; 2022. 346 p. 

96.	 Parvathaneni A, Benchetrit L, Metcalfe D, Kwan JT, Bian Y, 
Van Zyl T, Saeed HN, Chodosh J. Attribution of causality in 
Stevens-Johnson syndrome/toxic epidermal necrolysis. 
Ocul Surf. 2025 Oct 1;38:104–12. 

97.	 Sassolas B, Haddad C, Mockenhaupt M, Dunant A, Liss Y, 
Bork K, Haustein UF, Vieluf D, Roujeau JC, Le Louet H. AL-
DEN, an algorithm for assessment of drug causality in Ste-
vens-Johnson Syndrome and toxic epidermal necrolysis: 
comparison with case-control analysis. Clin Pharmacol 
Ther. 2010 Jul;88(1):60–8. 

98.	 More SA, Atal S, Mishra PS. Inter-rater agreement between 
WHO- Uppsala Monitoring Centre system and Naranjo 
algorithm for causality assessment of adverse drug reac-
tions. J Pharmacol Toxicol Methods. 2024;127:107514. 


