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Medical algorithm: Diagnosis and treatment of nonsteroidal 
antiinflammatory drugs hypersensitivity
Diagnosis in suspected hypersensitivity reactions to nonsteroi-
dal anti-inflammatory drugs (NSAIDs) is complex as different 
mechanisms are involved: specific (selective responders, SRs) and 
nonspecific immunologically mediated (cross-intolerants, CIs) 1-3 
(Table 1).

The clinical history is essential for diagnosis. Patients with re-
peated episodes to ≥3 different NSAIDs, including a strong COX-1 
inhibitor, may be diagnosed as CIs.4 The symptomatology after 
NSAIDs intake and the underlying diseases lead to their precise di-
agnosis: NSAIDs-exacerbated respiratory disease (NERD), NSAIDs-
exacerbated cutaneous disease (NECD), NSAIDs-induced urticaria/
angioedema (NIUA), and blended reactions (Figure 1, Table 1).1,5 If 
<3 episodes to different NSAIDs are reported, challenge tests are 
recommended to confirm/exclude the CI diagnosis; except if reac-
tions involve airways in patients with underlying chronic respiratory 
disorders in which NERD diagnosis can be made by clinical history 
without performing challenge.6 After diagnosis confirmation, a 

challenge to find a safe alternative is required (Figure 1). Challenge 
tests are time- and cost-consuming, not risk-free, and should be 
performed after a risk-benefit analysis by trained personnel in 
an appropriate setting.1 Depending on the NSAID-administration 
route, the challenge can be intranasal, inhaled, or oral.1,6 Intranasal 
aspirin challenge is indicated if reactions involve airways. It is safer 
and faster than inhaled and oral, although less sensitive. It can be 
used initially in the most sensitive subjects and when oral and in-
haled challenges are contraindicated. Intranasal challenge with 
ketorolac has a lower sensitivity and cannot substitute oral chal-
lenge.6 Inhaled challenge with lysine aspirin is indicated for reac-
tions involving airways; being as sensitive as oral challenge, but less 
risky and time-consuming.6 Oral challenge is considered the gold 
standard1,6 and recommended with aspirin to distinguish between 
CIs and SRs, to verify negative results of inhaled or intranasal tests, 
and with the culprit when aspirin is tolerated to confirm the SR di-
agnosis (Figure 1). Inhaled and oral challenges are contraindicated 

Abbreviations: AGEP, acute generalized exanthematous pustulosis; BAT, basophil activation test; CI, cross-intolerant; CSU, chronic spontaneous urticarial; DIHS/DRESS, drug-induced 
hypersensitivity syndrome/drug reaction eosinophilia and systemic symptoms; FDE, fixed drug eruption; LTT, lymphocyte transformation test; MPE, maculopapular exanthema; NECD, 
exacerbated cutaneous disease; NERD, NSAIDs-exacerbated respiratory disease; NIUA, NSAIDs-induced urticaria/angioedema; NSAIDs, nonsteroidal anti-inflammatory drugs; SJS, 
Steven-Johnson syndrome; SNIDHRs, single-NSAID-induced delayed hypersensitivity reactions; SNIUAA, single-NSAID-induced urticaria/angioedema and anaphylaxis; SR, selective 
responders; TEN, toxic epidermal necrolysis.

TA B L E  1   Classification of hypersensitivity reactions to NSAIDs and indications of the methods used for their diagnosis

* When the history of respiratory symptoms is not convincing of NERD, intranasal or inhaled challenge is recommended.ᶲ Contraindicated if severe 
reactions.  
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in life-threatening reactions (ie, anaphylaxis, drug rash with eosino-
philia and systemic symptoms, Stevens-Johnson syndrome, or toxic 
epidermal necrolysis).1,6

Skin tests are only useful for SR diagnosis (Figure 1). For imme-
diate SRs, prick and intradermal tests have only shown usefulness 
for pyrazolones, although sensitivity is not optimal and there is a 
risk of systemic responses after intradermal tests.1 For delayed SRs, 
patch tests, although not sufficiently standardized, can be useful. 
Delayed-reading intradermal tests, particularly metamizole, are 
more sensitive than patch tests; both have low sensitivity, but high 
specificity.1

Regarding in vitro tests, specific IgE has been quantified by 
immunoassay in 60% of pyrazolone immediate SRs; however, its 
availability is limited.7 Basophil activation test (BAT) has proved va-
lidity for these patients, with sensitivity 42%-55% and specificity 
86%-100%.7 As skin tests and BAT sensitivity decreases over time, 
an early assessment is required.1,7 The lymphocyte transformation 

test (although not routinely recommended as sensitivity and spec-
ificity are highly variable) may be useful for delayed SR diagnosis7 
(Figure 1).

After diagnosis confirmation, SRs must avoid the culprit and 
chemically related drugs, whereas CIs must avoid all NSAIDs al-
though weak COX-1 inhibitors (paracetamol), preferential (meloxi-
cam and nimesulide), and selective COX-2 inhibitors (etoricoxib and 
celecoxib) can be indicated after a tolerance assessment.1,8 In NIUA, 
if paracetamol is tolerated, selective COX-2 inhibitors can be indi-
cated without previous oral challenge8 (Figure 1).

In NERD, patients that do not respond to standard therapy, need to 
reduce chronic oral corticosteroids, or have undergone repetitive nasal 
polypectomies; desensitization followed by aspirin treatment may be in-
dicated.7 For NIUA, patients must be re-evaluated 6 years after the ini-
tial diagnosis or after a shorter interval in nonatopics, if reactions appear 
>1 hour after NSAIDs intake, and if the reaction is manifested as isolated 
urticaria, as more than 50% tolerate NSAIDs over time9 (Figure 1).

F I G U R E  1   Algorithm for diagnosing and managing patients with suspected hypersensitivity reactions to NSAIDs. ¶NERD can be 
diagnosed with high probability if >1 reaction occurred, reactions to ≥2 different NSAIDs have been reported, the latest reaction occurred 
within the last 5 y, and the underlying chronic respiratory disorders exist. *When the history of respiratory symptoms is not convincing 
of NERD, intranasal or inhaled challenge is recommended. **ST with metamizole: 40-400 mg/mL for skin prick test, 0.4-4 mg/mL for 
intradermal test (use diluted 10-fold or lower if severe reactions due to the risk for developing systemic reactions). ᶲContraindicated if severe 
reactions
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